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Three-dimensional core-storage memory for computers (below) 
stores one million bits, needs special design techniques, p 68 
Using a microwave radiometer to detect small icebergs, p 72 
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K,-BAND KLYSTRON OSCILLATOR, 
QKK 834, shown with 90° (above) or 
180° (right below) positioning of tuner 
Above photo is actual size. 


t 


New klystrons hold characteristics 
in grueling aerospace environments 


K,- and K-band tubes are tunable from 34.0 —35.6 
and 23.5—24.5 kMec 

Now, Raytheon combines the advantages of small size, ex- 
treme ruggedness, thermal stability, and smooth wide-range 
tunability in a 20mW reflex klystron. 


The new QKK 834 for K. band and QKK 923 for K band are 
all ceramic and metal tubes with typical electronic tuning 
range of 110 Mc. The tuner, utilizing a sapphire rod, can be 
specified for positioning anywhere on the circumference of 
the resonator at least 90 degrees from output flange (see 
illustrations above). Write today for detailed technical data 
or application service to Microwave & Power Tube Division, 
Raytheon Company, Waltham 54, Massachusetts. In Canada: 
Waterloo, Ontario. 


Power Output 20 mW (nominal) 
Frequency... 34-35.6*; 23.5-24.5T kMco 
Resonator Voltage 

Reflector Voltage Range. .—65 to —175V 
Temperature Coefficient. . .+ 0.5 Mc/°C 
Cooling . . convection (no blower needed) 
Overall Dimensions. . 1 5/8x1 1/16 x2 in.* 

*QKK 834 tQKK 923 


RAYTHEON COMPANY 


MICROWAVE AND POWER TUBE DIVISION 





QKK 834, QKK 923— 
GENERAL CHARACTERISTICS 
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CONVECTION 

COOLED 

No Blowers or Filters 

Maintenance Free LAMBDA 
Highly efficient, 

radiator type heat sinks 

eliminate internal blowers, SHORT 


maintenance problems, CIRCUIT 


" @t Ao 
risk of failure, moving parts, PROOF Transistorized 
noise and magnetic fields. AW models are & 


Units are rated for completely protected 


continuous duty at 50°C with magnetic : A 
ambient. circuit breakers, ; of 
fuses, and thermal ae m | 


EASY overload. 


SERVICE : 

Dual-deck, swing-out , ie BY. 

back construction provides REMOTE ne |, : 
simple and fast service SENSING at, ats > ae 
access without the need Mintealees effect of 0- 34 Ve 5 10 and v1 Ami . : 
to remove unit from rack. power output leads ] an schema: eco 4 

All major component oe Oe ae 


on DC regulation, ory ae La 
terminals are accessible output impedance 20 ms 105 VOC ? 4 i“ and 8 Amp i ‘4 
from rear. ’ Pe it ioe 


and transient 


he a 75-330 VOC 0.8, .5and 3 Amp — 


OVERSHOOT 


Lambda's design 
prevents output voltage 
overshoot on “turn on, 
turn off,’’ or power 
failure. 


MIL QUALITY 


Hermetically-sealed 
magnetic shielded 
transformer designed to 
MIL-T-27A quality and 
performance. Special, 
high-purity foil, 
hermetically-sealed 
long life electrolytic 


capacitors. a 


LA 50-03A O- 34 VDC 
LA1T00 - 03A O- 34 VDC 
LA200 - O03A O- 34 VDC 
LA 20-O05A 20-105 VDC 
LA 40-O05A 20-105 VDC 
LA 80-O05A 20-105 VDC 
LA 8-O8A 75-330 VDC 
1A 15-O08A 75-330 VDC 
LA 30-O08A 75-330 VDC 


aa $395 

-10 510 

795 

350 

495 

780 cn #8 ea 

395 Fe gest 

- | Perce, - FIVE YEARS 
860 


oooocoojco 


°o 


For metered models add the suffix **M"’ to the 
model number and add $30.00 to the price. 
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DIMENSION DRAWINGS A 





Top View 
of All Models 





MODEL ¢ 





LA 50-03A LA 100-03A LA 200-03A 
LA 20-05A LA 40-05A LA 80-05A 
LA 8-08A LA 15-08A LA 30-08A 


3%" ~ 10%" 
2 +4” *7/y” 
18%” 18%,” 18%” 


r 
9 Cy 14%” 14%” 164%” 


Front View 








c 
= t 



































* These models notched per RETMA Standards 
t Includes metered models with suffix ‘'M"’ 


























CIERRA FOREN AERTS THREE 
COMPLETE SPECIFICATIONS OF LAMBDA LA SERIES 


DC OUTPUT (Regulated for line and load) 


Model Voltage Range 
LA 50-03A 
LA100-03A 
LA200-03A 
LA 20-05A 
LA 40-05A 
LA 80-05A 
LA 8-08A 


Current Range Minimum Voltage ® 
0- 34 VDC 0-5 AMP 
0- 34 VDC 0-10 AMP 
0- 34 VDC 0-20 AMP 


20-105 VDC 0-2 AMP 

20-105 VDC 0-4 AMP 

20-105 VDC 0-8 AMP 

75-330 VDC 0- 0.8 AMP 75 
LA 15-08A 75-330 VDC 0- 1.5 AMP 75 
LA 30-08A 75-330 VDC 0-3 AMP 75 
(1) The DC output voltage for each model is completely covered by four selec- 
tor switches plus vernier control. The DC output voltage is the summation of 


the minimum voltage plus the voltage steps and the continuously variable 
DC vernier. 


Regulation (line) 


Voltage Steps @ Price’ 
16, and 0- 4 volt vernier ’ $ 395 
16, and 0- 4 volt vernier 510 
16, and 0- 4 volt vernier 795 
40, and 0-10 volt vernier 350 
40, and 0-10 volt vernier 495 
40, and 0-10 volt vernier 780 

120, and 0-30 volt vernier 395 
, 60, 120, and 0-30 volt vernier 560 
15, 30, 60, 120, and 0-30 volt vernier 860 


(2) Prices are for unmetered models. For metered models add the suffix ““M” 
and add $30.00 to the price. 


AMBIENT TEMPERATURE 
AND DUTY CYCLE 


NNN 
se 
99 


8 


TT ngngn 
S$S555 
3338 


- 


Continuous duty at full load up to 
50°C (122°F) ambient. 
OVERLOAD PROTECTION: 

Electrical Magnetic circuit breaker front 
panel mounted. Special transistor 
circuitry provides independent 
protection against transistor com- 
plement overload. Fuses provide 
internal failure protection. Unit 
cannot be injured by short circuit 
or overload. 

Thermostat, manual reset, rear of 
chassis. Thermal overload indica- 
tor light front panel. 


Less than 0.05 per cent or 8 milli- 
volts (whichever is greater). For 
input variations from 100-130 VAC. 
Less than 0.10 per cent or 15 milli- 
volts (whichever is greater). For 
load variations from 0 to full load. 
Output voltage is constant within 
regulation specifications for step 
function: 

line voltage change from 100-130 
VAC or 130-100 VAC. 

.load change from 0 to full load or 
full load to 0 within 50 microsec- 
onds after application. 


.LA 50-03A less than .008 ohms 
LA100-03A less than .004 ohms 
LA200-03A less than .002 ohms : , 
LA 20-05A less than .06 ohms Voltage selector switches and ad- 
LA 40-05A less than .03 ohms justable vernier-control rear of 
LA 80-05A less than .015 ohms chassis. 

LA 8-08A less than .5 ohms Magnetic circuit breaker, front 
LA 15-08A less than .25 ohms panel. 

LA 30-08A less than .15 ohms Remote DC Vernier ... 

Less than 1 millivolt rms with either 
terminal grounded. 


Regulation (load) 


Transient Response 


Thermal 





METERS Voltmeter and ammeter on metered 


CONTROLS: models. 
DC Output Controls . 


Internal Impedance ... 


. Provision for remote operation of 
DC vernier. 

Provision is made for remote sens- 
Either positive or negative terminal ing to minimize effect of power 
may be grounded. output leads on DC regulation, 
Temperature output impedance and transient 
Coefficient Less than 0.025 %/°C PHYSICAL DATA: response. 


AC INPUT 100-130 VAC, 60 + 0.3 cycle? Mounting Standard 19” Rack Mounting 


Ripple and Noise 


Remote Sensing 
Polarity 


LA 50-03A. 


LA100-03A 


LA200-03A . 


LA 20-05A 
LA 40-05A 
LA 80-05A 


LA 8-08A. 
LA 15-08A. 


LA 30-08A 


. 360 watts* 


.. .680 watts* 


1225 watts* 


.. 390 watts* 


..710 watts* 
1350 watts* 
415 watts* 

. .760 watts*t 
. 1450 watts* 


Size 

LA 50-03A, LA20-05A,LA 8-08A 3%4”Hx19” Wx 14%"D 
LA100-03A, LA40-05A, LA15-08A 7” Hx19" Wx14%”"D 
LA200-03A, LA80-05A, LA30-08A 10%” Hx 19” Wx 16%4”"D 
Weight 


LA 50-03A, LA20-05A,LA 8-08A 55 lb Net 85 lb Ship. Wt. 
LA100-03A, LA40-05A, LA15-08A 100 lb Net 130 Ib Ship. Wt. 
LA200-03A, LA80-05A, LA30-08A 140 lb Net 170 lb Ship. Wt. 


3This frequency band amply covers standard 
commercial power lines in the United States 
and Canada. 

‘With output loaded to full rating and input 


Panel Finish Black ripple enamel (standard). 
Special finishes available to cus- 


at 130 VAC, 


tomers’ specifications at moderate 
surcharge. Quotation upon request. 


LAMBDA ELECTRONICS CORP. 


615 BROAD HOLLOW ROAD, HUNTINGTON, L. L, NEW YORK 616 MYRTLE 4-4200 


Send for complete Lambda Catalog. 
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CROSSTALK 


“ELECTRONICS IN EUROPE” is the title of Chief Editor MacDonald’s upcom- 
ing Special Report (June 9) and this photo is the current condition of 
his desk—give or take another mail call. 

It’s enough to make a traveling man take up painting. 

Instead, he plans to give readers a full-stroke picture of what goes on 
overseas. Realistically. Bright colors, somber grays, important in- 
betweens ... the whole panorama. Meanwhile, in this issue (p 26), three 
prominent European friends sketch in a bit of the future. 


CHANGING marketing patterns and techniques are 

bringing major expansion to the 24-year-old Elec- 

opRTS tronic Parts Distributors Show to be held in Chi- 

Y vnaal ah cago week after next. Trend of big exclusively 

Pr LO franchised distributors taking over from factory- 
to-factory selling is told on p 28. 

Products to be introduced at the show will include stereo f-m broadcast 
adapters, tuners and receivers; antennas with tubes built in, nuvistor- 
equipped preamps and a transmitter-receiver with acoustically isolated 
earphones and mouthpiece for use in high-noise level areas. See p 30. 

Mergers and acquisitions are among trends which now point to fewer 
and bigger parts distributors doing a doubled volume by 1965. These 
indicators are reflected in the marketing story on p 22. Necessity for 
thinking and planning big to share and survive in booming industrial 


electronic parts business is wrapped up on p 132 by one of the top men 
behind the parts show. 


Coming In Our May 19 Issue 


METEORFAX. Transmission of facsimile messages up to distances of 
1,000 miles over meteor-burst paths appears feasible with the meteorfax 
technique described in our next issue. According to B. F. Gedaminski 
and W. G. Griffin, Jr. of Air Force Cambridge Research Laboratories in 
Bedford, Mass., high-speed transmission of data in this system elimi- 
nates the need for storage devices such as magnetic tape. The authors 


report tests where picture rates in excess of 300,000 bits a second were 
achieved. 
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VITREOUS ENAMEL-PROTECTED, 
POWER WIREWOUND RESISTORS. 
Send for Bulletins: 7410-A (Axial Lead), 7400-A (Tab Type) 


KOOLOHM 


Pia 
Y CERAMIC INSULATED-SHELL, 
y POWER WIREWOUND RESISTORS. 


Send for Engineering Bulletin: 7300-A 


- PERMASEAL 


: CAST EPOXY HOUSING, 
PERMASEAL 4q ) PRECISION WIREWOUND RESISTORS, 
eet Send for Engineering Bulletin: 7500 


SPRAGUE RESISTORS 


SS BLUE JACKET 


PRECISION CARBON FILM RESISTORS. 


K FILMISTOR 


end for Bulletins: 7000 (Molded shell), 7010-B (Ceramic shell) 


. MEG-0-MAX 
a. ISS ¢- 


GLASS-JACKETED HIGH VOLTAGE, 
HIGH POWER RESISTORS. 


Send for Engineering Bulletin: 7200-A 


SPIRAMEG 
SS 


HIGH-RESISTANCE SPIRAL ELEMENT 
RESISTORS. 


Send for Engineering Bulletin: 7100 


SPRAGUE ELECTRIC COMPANY 35 Marshall Street North Adams, Mass. 


SPRAGUE COMPONENTS: RESISTORS @ CAPACITORS ee MAGNETIC COMPONENTS e TRANSISTORS 
INTERFERENCE FILTERS @ PULSE NETWORKS e HIGH TEMPERATURE MAGNET WIRE e PRINTED CIRCUITS 
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TURN TIME 
INTO 
OPPORTUNITY 
with RCA 
TECHNICAL 
SUPPORT 
SERVICES 


It is good 

business to 

utilize 

established 

sources for 
technical support 
services that enable 
you to realize 
savings in time. 
This savings means 
opportunity and 
money to you! 

RCA Service Company 

—the military and 

industrial service arm of 

the Radio Corporation 

of America—is equipped to 
provide skilled, specialized 
technical support services 

to help you utilize precious 
hours more effectively .. . 
yielding the results you need in 
the face of tight deadlines 

and peak workloads. 


Regardless of project scope, look 
to RCA Service Company for 
assistance in any, 

or all, of these services: 

e Field Engineering 

@ Systems Engineering Services 
© Equipment Installation, 
Check-out, and Maintenance 

e Equipment Repair 

and Calibration 


For almost two decades, RCA Service 
Company has been providing technical 
support services on complex 
equipment and systems to branches 
of the U. S. Armed Forces, 
governmental agencies, and prime 
contractors. This experience and 

skill assure you of ingenuity and 
excellence in support services 
demanded in this era of 

technical achievements. 


RCA Service Company 
enables you to utilize your 
project time to its fullest. 
Time is opportunity. 

We'll help you make 

the most of it! 


For complete information, contact 
J. R. Corcoran, Location 206-2, 
RCA Service Company, 

Camden 8, N.J. 


The Most Trusted Name 


in Electronics 
RADIO CORPORATION OF AMERICA 
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COMMENT 


Gallium Arsenide 


We have been intrigued by the 
letter from C. G. Masters and J. E. 
Rathmell (Comment, p 6, Mar. 17) 
concerning the deterioriation of 
gallium arsenide tunnel diodes. In 
the editorial comment which fol- 
lows, you mention that “the gradual 
deterioration of gallium arsenide 
devices has been known for about 
ten months ... ” 

As users of GaAs devices, we 
would like to know whether you 
could give us more specific informa- 
tion on the deterioration, or refer 
us to published material on the sub- 
ject. In particular, do you know 
whether the same type of deteriora- 
tion occurs in GaAs variable-capaci- 
tance diodes? 

BRIAN J. ROBINSON 
NETHERLANDS FOUNDATION FOR 

RADIOASTRONOMY 
DWINGELOO, THE NETHERLANDS 

Gallium arsenide diodes have 
come under critical scrutiny at sev- 
eral recent conferences, including 
the International Solid-State Cir- 
cuits Conference held in Philadel- 
phia late in February. Reports of 
deterioriation after prolonged serv- 
ice were mentioned; also reported 
was deterioration during periods 
of disuse. Manufacturers report, 
however, that 2,000-hour life tests 
at 100 C with a reverse bias of 5 v 
have yielded no change in character- 
istics. Researchers acknowledge 
that behavior of GaAs diodes under 
forward-bias conditions is not com- 
pletely understood; apparently sev- 
eral independent mechanisms affect 
deterioriation in tunneling char- 
acteristics. For example, in zinc- 
doped GaAs, the peak current 
decreases with age, while in cad- 
mium-doped materials, the valley 
current goes up. Work is still being 
done to eliminate the gaps in 
knowledge. 


Japan’s Missiles 


In the Apr. 7 edition, the section 
Electronics Newsletter (p 12), you 
had an item entitled “Japan Will 
Produce Own Air-Air Missile.” The 
closing statement was to the effect 
that Japan had bought 40,000 U.S. 
Sidewinder missiles. Inasmuch as 


this was public information, would 
you be kind enough to inform me as 
to the source of this particular in- 
formation? As a manufacturer of 
Sidewinder components, I am very 
much interested in your statement 
that 40,000 have been bought by 
Japan... 

GEORGE B. MARCHEV 
GorpDos Corp. 
BLOOMFIELD, N. J. 

To be precise, we said Japan’s air 
defense forces “had borrowed the 
U.S. Sidewinder missile, of which 
Japan has so far bought about 40,- 
000.” The source of this informa- 
tion was Japan’s Self-Defense 
Agency, one of whose spokesmen 
told McGraw-Hill World News on 
March 20 that up to the end of fiscal 
1960 Japan had bought 40,000 mis- 
siles ‘of the Sidewinder type. Not 
all these were necessarily produced 
in the U.S. 


International News 


As a relatively recent subscriber 
to ELECTRONICS, and in fact a rela- 
tively recent resident of the U. S., 
I have been consistently pleased by 
the depth and breadth of your mag- 
azine’s coverage of international 
news in the electronics technology. 
One is accustomed to chauvinism in 
industrial journals; I have yet to 
detect any substantial note of chau- 
vinism in your stories. 

With the world growing smaller 
daily, and especially with the Free 
World becoming more interdepend- 
ent all the time, this broad view is 
particularly valuable today... 

A. E. LANDER 
WASHINGTON, D. C. 


We regard electronics as an in- 
ternational industry and do our best 
to serve as an international journal. 
By the way, watch for “Electronics 
in Europe,” coming June 9. 


Transistor Socket 


In New Products for Mar. 10 
(p 242), the item about Augat 
Bros.’ narrow transistor socket 
should have specified that the socket 
fits the Clevite Spacesaver power 
transistor... 

EBEN S. CHURCH 
HORTON, CHURCH & GOFF 
PROVIDENCE, R. I. 

We omitted the identifying desig- 

nation Clevite. Sorry. 
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when Time means Money ... 


you can depend on 


For small runs, military prototypes, production emergencies or for 
hurry-up design and engineering projects . . . you can get Coldite 
70+ Resistors in short order. 


Coldite 70+ are today’s best-looking resistors—and every bit ,y Vow /f — J 
L Y, 
as good as they look. Exclusive solder-coated leads stay tarnish —) 
free for fastest soldering. Performance exceeds latest MIL-R-11 f b LAr VA 


requirements . . . gives extra dividends in load life and moisture 
resistance characteristics. They’re available in 2-watt (RC-42), 


l-watt (RC-32), and %-watt (RC-20) sizes . . . in all standard ~ oe 
values and tolerances . . . direct from distributors’ stocks. RE S iS Ly O R > 


Get them In 24 hours or less 
.-.. from these Leading Distributors! 
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From General Ceramics Division of 
INDIANA GENERAL CORPORATION 


FOR FILTER NETWORKS — 
DELAY LINES 


Shell Mounting Bracket 
Nickel Silver 


48 Pitch Threaded 
Ferrite Tuning Slug 


Internally Threaded Plastic 
Sleeve DuPont Delrin® 


Temperature Stable 
Ferramic Cup Core with 
Precision Ground Air Gap 


~~ DuPont Delrin® Bobbins in 1, 
2 or 3 Sections 


Mounting Base Plate 
Tin Plated Brass 


SES o°c 10°C 20°C 30°C 40°C 50°C 


+1.0 


+0.5 


0.5 


~2.0 
Typical Curve for a TC-1-03-250 Cup Core 


FERRAMIC® Cup Core Assemblies with Unmatched Stability 0° € to 90°C 


(International Series) 





Now, a complete line of in-stock cup core assemblies designed 
for electronic coil applications requiring inductance and 
permeability having exacting temperature stability and linearity. 


FEATURES THAT PAY OFF IN 
PERFORMANCE AND COST 


@ Seven sizes from stock .599” to 1.425” O.D. 


© Frequencies — 1KC to 1MC The high “Q” factor exhibited by these temperature compen- 
¢"Q” values to 750 sated cup cores is engineered to meet the most rigid coil 


@ Standard Gapped Inductance Values 40 to +] : 
1000 MH/1000 turns design requirements. 


@ Extreme temperature stability 


TC permeability stable units combine optimum operating 
performance in the smallest possible space providing com- 
plete design flexibility at low cost. 


@ Trimmer for minimum of 12% adjustment 
@ Complete assembly available 


For exact recommendations and fast off-the-shelf deliveries, 
ncn write, wire or phone today — ask for Bulletin A-5. 


Ke. GENERAL CERAMICS 


GENERAL Phone VAlley 6-5100 * Direct Distance Dialing Code 201 
aes re KEASBEY, NEW JERSEY, U.S.A. 


TECHNICAL CERAMICS, FERRITES AND MEMORY PRODUCTS 
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ELECTRONICS NEWSLETTER 


Beacon Speeded 
Astronaut Recovery 


WHEN ASTRONAUT Alan B. Shepard 
rode his Mercury capsule 115 miles 
up and 320 miles downrange last 
Friday, the carrier Lake Champlain 
was standing by near the planned 
impact point to pick him up. Aid- 
ing the carrier helicopters to locate 
the capsule was a beacon device 
called Sarah (search and rescue and 
homing), developed by Simmonds 
Precision Products. 

Sarah system consists of a mini- 
ature transmitter in the spacecraft 
and homing devices aboard the 
searching ships and _ aircraft. 
Transmitter was activated as the 
craft came down to about 10,000 ft; 
pulse signals were presented on crt 
indicators in the craft. Use of the 
homing device—similar to one car- 
ried by the Soviet Union’s Vostok 
on its single orbit—permitted the 
Champlain pilots to pick Shepard up 
and get him safely aboard within 
half an hour after reentry. 


Companies Suggest Joint Effort 
For Satellite Communications 


TWO MAJOR electronics companies 
last week recommended that satel- 
lite communications systems be de- 
veloped and exploited by joint pri- 
vate enterprise. General Electric 
went so far as to set up a new com- 
pany, dubbed Communications Sat- 
ellites Inc. General Telephone & 
Electronics recommended to the 
Federal Communications Commis- 
sion that the nation’s communica- 
tions companies be authorized to 
form a single jointly-owned com- 
mercial space communications com- 
pany. 

The Bell System has already 
expressed its willingness to launch 
experimental communications satel- 
lites by Christmas if the National 
Aeronautics & Space Administra- 
tion will give immediate approval of 
the plan. 

Both GE and GT&E made their 
announcements in answer to an 
FCC request for industry comments 
on various regulatory and admini- 
strative problems relating to the 
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space communications business. 
GT&E stressed that satellite com- 
munications requires “effective uti- 
lization of all this country’s sci- 
entific, engineering and manage- 
ment resources in the communica- 
tions common-carrier field.” GE 
added that the flexibility and vital- 
ity of private enterprise would be 
reasserted if the system can be ac- 
complished through the cooperative 
efforts of U.S. industry. GE sees 
Communications Satellites Inc. as 
a focal point for cooperative parti- 
cipation by private enterprise in a 
worldwide commercial satellite sys- 
tem under government regulation. 


Former ONR Chief 
Takes Industry Job 


RETIRING Chief of Naval Research 
Rawson Bennett last week joined 
Sangamo Electric as a senior vice 
president and director of engineer- 
ing. Bennett, who retired from the 
Navy on Feb. 1, spent much of his 
service career in electronics. Dur- 
ing World War II he headed the 
electronic design division of Bu- 
Ships, also served as the principal 
liaison officer to the Office of Sci- 
entific Research & Development. In 
1939, he designed a sonar team 
trainer for antisubmarine and allied 
work. A‘1927 graduate of the Naval 
Academy, he also holds an M.S. in 
electrical engineering from the Uni- 
versity of California. 

Sangamo is a major supplier of 
sonar equipment and other elec- 
tronic gear to the Navy. 


Semiconductor Conductivity 
Observed to Oscillate 


INVESTIGATIONS at MIT’s Lincoln 
Laboratory are currently attempt- 
ing to explain—and possibly show 
the way to exploit—an oscillatory 
phenomenon observed in germa- 
nium, silicon and indium antimo- 
nide. Effect manifests itself as an 
oscillating variation in the conduc- 
tivity of a semiconductor sample 
which contains excess minority car- 
riers and is subjected o nearly 


parallel d-c electric and magnetic 
fields. 

Experimental apparatus has been 
built at the Lincoln Lab to measure 
infrared absorption of the free car- 
riers as a function of time during 
the oscillations. 


1960 Instrument Shipments 
Totaled $120 Million 


BUSINESS & DEFENSE SERVICES Ad- 
ministration announced last week 
that shipments of electrical meas- 
uring instruments by U.S. manu- 
facturers in 1960 amounted to about 
3.8 million units valued at about 
$120 million. Military orders ac- 
counted for about a sixth of the 
volume and about a third of the 
value. 

Unfilled orders at the end of the 
fourth quarter represented a little 
over 900,000 units valued at $31 
million; BDSA estimates this as a 
production backlog of about three 
months. 

Classification includes _instru- 
ments for indicating and recording 
electrical quantities, including in- 
strument relays; iron-vane, dyna- 
mometer, rectifier and thermocouple 
types; watthour, power-factor and 
phase-angle meters; self-balancing 
instruments, and oscillographic re- 
corders of both galvanometer end 
oscilloscope types. 


Miniature UHF Transmitter 
Withstands Space Environment 


HIGH-POWER transmitter to operate 
in the uhf band for missile and 
space communications has been de- 
veloped by Space Electronics, Glen- 
dale, Calif. The transmitter is 
housed in a cylinder 13 in. long and 
43 in. in diameter. Company rates 
the unit as having an output power 
of 1 to 2 Kw at a frequency of 200 
to 400 Mc, says it can operate con- 
tinuously at temperatures up to 
500 F. 

Heat generated in the transmit- 
ter’s environment is conducted 
away from sensitive electronic ele- 
ments to a heat-dissipating medium 
where it is disposed of by ablation 
or evaporation. Transmitter struc- 
ture is highly conductive thermally. 
Special ceramic dielectrics having 





high thermal conductivity and low 
r-f loss are used in the cavities. 
Concentric cavity-nesting technique 
gives the unit its necessary mech- 
anical strength while reducing the 
overall dimensions. Transmitter is 
virtually solid, and ceramic compo- 
nents are under purely compressive 
stress. 

Radio-frequencies circuits are 
broadbanded for operation over a 
10-Mec frequency range around a 
center frequency selected by re- 
placeable oscillator crystals. 


Soviets Track Satellites 
With Seventy Stations 


VICE CHAIRMAN of the Soviet Acad- 
emy’s astronomical council, A. 
Masevitch, reported recently that 
there were 70 satellite tracking sta- 
tions in the Soviet Union alone, and 
many in other countries. Masevitch 
made the statement as part of a 
report recently on progress thus 
far in setting up a Soviet tracking 
network. 

The academician said that up un- 
til January the USSR’s computing 
center had received data from over 
90,000 observations including 37,- 
000 made in 35 foreign countries. 
He added that Hungarian scientists 
have developed a simple but effi- 
cient computer to process tracking 
data; three of the computers have 
been presented as gifts to the astro- 
nomical council. 


Air Force Develops 
Blood-Pressure Monitor 


AIR FORCE has developed a device 
which automatically monitors dias- 
tolic and systolic blood pressures 
and provides an electrical signal 
that can be automatically recorded 
or telemetered. The portable in- 
strument uses transistor logic to 
perform its program functions, 
weighs 35 lb exclusive of recorder 
or telemeter. Range of operation 
is between 100 and 200 mm of mer- 
cury; measurement can be repeated 
at intervals varying from one to 15 
minutes. 

Wright Air Development Divi- 
sion, which developed the automatic 
monitor, also announced the suc- 
cessful design of a chronic brain 
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polarographic implant unit capa- 
ble of detecting small changes in 
availability of cerebral oxygen. The 
unit is surgically implanted in the 
skull of an experimental animal; 
report states that reproducible data 
can be obtained within 5 days of 
postsurgical recovery. 


USAF Steps Up Experiments 
In Atmospheric Ducting 


PROPAGATION EXPERIMENTS using 
ducts in the atmosphere over the 
ocean are being stepped up by Air 
Force’s Cambridge Research Labs. 
The ducting phenomenon was first 
observed a couple of years ago, is 
caused by temperature inversion 
layers at about 5,000 ft altitude 
and centered at about 30 deg north 
and south latitude. 

Recent experiment beamed a 425- 
Mc radar signal eastward from a 
station on Trinidad. The signal was 
coupled into the duct, produced 
strong returns from the Canary 
Islands, the coast of Africa, and the 
Atlas Mountains in northern 
Africa; the mountains are some 
8,900 miles from Trinidad. 


Electronic Ignition 
Fires At One Kilocycle 


BRITISH automobile subsystems sup- 
plier Joseph Lucas Ltd. recently 
introduced an electronic ignition 
system capable of producing sparks 
at the rate of 1,000 per second, 
equivalent to an 8-cylinder engine 
speed of 15,000 rpm. A transistor 
is used in the Lucas development 
to release current to a high-volt- 
age transformer. Outputs up to 20 
Kv can be produced. Ignition sys- 
tem is presently intended for rac- 
ing-car engines. 


Navy Contracts 
Favor Sub Defense 


RECENT CONTRACTS awarded by the 
Navy show the continuing empha- 
sis on antisubmarine defense. 
Control Data Corp. last week an- 
nounced the receipt of an order for 
eight digital geoballistic computers 
to go into the Polaris’ Mk 84 fire- 


control system; value of the pro- 
duction contract is in excess of $4 
million. CDC built the functional 
prototype of the geoballistic com- 
puter under a previous prime devel- 
opment contract from BuWeaps for 
$5 million. Computer receives posi- 
tion data from ship’s inertial navi- 
gation system (SINS), calculates 
trajectories to assigned targets un- 
til the missiles are fired, at which 
time the missile’s guidance system 
takes over. 

Another contract, for long-range 
basic research in undersea noise, 
was awarded to Electro Nuclear 
Systems Corp. of Minneapolis. Con- 
tract is from Office of Naval Re- 
search for an undisclosed amount. 


Encoding Keyboard 
Uses Optical Techniques 


PHOTOELECTRIC binary-encoding 
keyboard for use with data-process- 
ing peripheral gear was announced 
last week by Invac Corp., Natick, 
Mass. The keyboard can put out 
standard or special 5, 6, 7 or 8-bit 
binary codes. 

When a key is pushed, a binary- 
coded shutter modulates a bank of 
light-data channels; the coded sig- 
nal bears on a bank of photocon- 
ductors which produces the re- 
quired electrical signals. Amplifiers 
are optional. Standard 44-key al- 
phanumeric keyboard can be used 
for dual logic (upper case can 
mean something different from 
lower case). Keyboard with ampli- 
fiers sells for $550. 


FCC Reorganization 
Seeks Work Speedup 


REORGANIZATION of the Federal 
Communications Commission pro- 
posed by the Kennedy administra- 
tion is designed to speed the 
FCC’s work and reduce the lag in 
handling cases. 

The speedup would be accom- 
plished by permitting the agency 
to hear cases before panels of com- 
missioners, individual commission- 
ers, hearing examiners, or other 
employees. The Commission would 
have the right, with some excep- 
tions, to declare FCC actions final, 
court recourse for losers. 
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N O W. REACH OPERATING 
PRESSURES FASTER 

... With the NRC Model HS4-750 

4° Fractionating Diffusion Pump 


Highest speed over the widest range 
of any 4” diffusion pump available today.* 


The only fractionating 4’ diffusion pump of its type, the Model HS4-750 starts 
pumping at 400 microns — delivers 750 liters/sec. from 1 micron down and reaches 
ultimate pressures in the 10-19 Torr range. Regardless of variations in water tem- 
perature and fluctuations in voltage, performance is assured with only a 6 cfm 
mechanical backing pump. This outstanding performance is made possible by a 
completely new boiler and heater plus the new 4-stage fractionating jet design. 


Check these additional features: 


FIRMLY ANCHORED 
cannot be hurled inte the gesstioMd by act 
dental release of air through the foreline. 


SILVER SOLDERED COOLING COILS 
cannot slough off even when pump is operated 
without cooling water. 





FLUID-RETAINING FORELINE BAFFLE 
keeps fluid in the pump, even when it is in- 
correctly air-released. 


LONG HEATER LIFE 
“cast-in” unit assures good heat transfer to 
the boiler while keeping watt density low. 


LOW BACKSTREAMING 
less than 0.02 mg./cm.2/min. 


QUICK HEAT-UP AND COOL-DOWN 
reduces operating time and use of power. 


MINIMUM eae arty al si 
stainless stee seo ean... entire unit 
disassembled in 15 sec. 


This NRC pump combines all the features which 
add up to the ideal diffusion pump... offers you 
both top performance and reliable, trouble-free 
operation. Write for our free catalog containing 
speed curves...see why Model HS4-750 is the 
best 4” pump you can find anywhere. 


*Immediately available at $395.00 F.O.B. Newton, Mass. 


A Subsidiary of National Research Corp. 


EQUIPMENT ss 
CORPORATION 10 Cee Se, ps 
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50 years... 
over 
3,500,000,000 
capacitors 


For over fifty years, Cornell-Dubilier has specialized 
in the design, production and distribution of capac- 
itors. William Dubilier is regarded throughout the 
world as the “Father of the Capacitor Industry.” 
From a modest beginning in 1910, CDE has con- 
tinued as the leader in this important phase of 
electronic components pioneering. 

Today the many vast and widespread facilities 
of CDE provide a single source of unmatched 
capacitor technology. There are more CDE capaci- 
tors in use today than any other make—every con- 
ceivable known type, style and class—fabricated 
and sold by CDE in every part of the world. 

Designs still unborn are being conceived and 
developed in CDE’s Research Center . . . particularly 
“High Reliability’ components for the most ad- 
vanced applications of the Electronics Age. 

Be it ceramics, mica, electrolytics, tantalum, film, 
paper, metalized or types yet unknown, CDE ce n be 
depended upon to meet the needs of the Electronics 
Industry . . . today and in the future. 

CDE also produces relays, semiconductors, filters, 
delay lines, pulse networks, packaged circuits and 
systems, test instruments, vibrators and converters, 
and antenna rotors . . . all allied electronic devices 
frequently associated with capacitor technology. 

When you have been around for 50 years there 
are reasons... uncompromising quality of mate- 
rials, meticulous care in production, exhaustive test- 
ing and a compelling “Urge to Serve.” 

Look to CDE every time you look for Capacitors. 
Cornell-Dubilier Electronics Division, Federal Pacific 
Electric Company, 50 Paris Street, Newark 1, N. J. 
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highly reliable electronic components and systems 
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Stainless Steel 
ATTENUATORS 
by WEINSCHEL 


Model 210 
Range: | to 20 DB 
Connectors: Type N 


The ruggedness and longer life of stain- 
less steel connectors and metal parts 
make these attenuators exceptional—and 
only Weinschel makes them. The Model 
210 has these additional 


Exclusive Weinschel Features: 


@ Weinschel film resistors withstand 
shock and vibration and give maxi- 
mum stability under peak pulse power 
and under extreme temperature and 
humidity cycling. 

Certificate of Calibration showing in- 
sertion loss test data with guaranteed 
accuracy explicitly stated. 

Critical dimension of inner contact 
depth held to + 0.005 inches, exceed- 
ing all government specifications. 


Write for Weinschel Engineering Bulletin 
17 for full information and prices on 
the Model 210 and similar attenuators 
with other connectors. For special models 
to meet other requirements, contact our 
Application Engineering Department. 


WEINSCHEL ENGINEERING ee 





KENSINGTON, MARYLAND 
Phone: LOckwood 4-0121 
TWX Kensington, Maryland 446 


14 CIRCLE 14 ON READER SERVICE CARD 


WASHINGTON OUTLOOK 


MORE CENTRAL CONTROL over weapons research and development is being 
tried in the Pentagon. By overhauling the Defense Dept.’s massive 
budget-making procedures, Secretary McNamara hopes to have a stronger 
hand in deciding what weapons and what service will be charged with 
strategic and tactical roles and missions. 

Short-term, between now and Oct. 1, the policy is aimed at deciding 
what weapons are best. Thus, the Air Force Minuteman, now in develop- 
ment stage, will be pitted against the Navy’s Polaris, already in produc- 
tion, to see which one will be relied upon as a mobile, solid-fueled ballistic 
missile. 

Or, the Army’s Pershing missile will be pitted against the Air Force’s 
advanced fighter-bomber, and then a decision made as to which should 
get that tactical chore. 

There will be sharper competition among weapons systems, and an 
early showdown in the three services as to which will win a role for 
either limited or deterrent missions. 

Long-term, what McNamara and his comptroller, Charles J. Hitch, 
are attempting to arrive at is a consistent and steady spending figure 
for years to come, and to award money to the Army, Navy and Air Force 
on a basis of what function each has, rather than on an eenie-meenie- 
miney-mo system. 

These officials claim the savings on “marginal” projects will be so 
substantial that more funds should be available for higher-priority arms 
and equipment. 

The impact, for industry, will be more in terms of stability. Once 
an R&D or production project is approved with a specific schedule, it 
will now be less likely that major changes will be made in the future, 
barring unforeseen technological developments. 

Incidentally, the outlook is for a continuing rise in defense spending 
in the years ahead. In fiscal 1962, which starts July 1, spending is esti- 
mated at $43.8-billion, up $1.3-billion over the current rate. 


THE ADMINISTRATION’S tax credit plan to stimulate investment in new 
plant and equipment is getting more knocks from congressmen and busi- 
ness groups than praise. 

After reviewing all of Kennedy's programs to speed recovery and the 
country’s long-term economic growth, the Democrats on the Joint Eco- 
nomic Committee of Congress are doubtful about the tax credit idea. 
They say the tax credit (which would reduce business taxes by $1.7- 
billion a year geared to spending on new plant and equipment), might 
provide “relatively little stimulus in investment unless consumer demand 
is stimulated.” Their thought: a tax cut for individuals might do more 
good. 

Secretary of the Treasury Dillon gave some details on the tax credit 
plan: companies would be permitted to carry forward unused tax credits 
for 5 years (to help out companies whose spending fluctuates); but to 
prevent bunching of expenditures to get the maximum tax credit, below- 
depreciation spending in a given year would be charged against the 
depreciation base in future years. 


ANOTHER EFFORT is being made in Congress to help self-employed pro- 
fessional men set up their own retirement program. The legislation, spon- 
sored by Rep. Eugene Keogh (D.-N.Y.), would give an income tax 
deduction to a taxpayer who set up a retirement program acceptable to 
the Internal Revenue Service. There would be a limit of $2,500 a year 
deduction. 

But it will take presidential backing before it gets through Congress. 
Many professional organizations are supporting the measure, but the 
White House is inclined to put the legislation over until next year when 


the administration intends to try an overhaul of the personal income tax 
laws. 
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READ DIRECTLY 


Lua 


and 


Luv 


10 times previous accuracy, drift less than 
+4 pv per day, noise less than 0.2 pv! 


( 425A Microvolt-Ammeter 


Now make these difficult measurements quickly, easily 


Engineering — minute dc potentials, difference voltages, nulls; resistances from milliohms 


to 10 megmegohms (with external de source). Also use with Esterline-Angus, other 
recorders 


Physics, Chemistry — grid, photomultiplier circuits, vacuum ion levels, thermocouple 
potentials, voltaic currents in chemicals 


Medicine, Biology — voltages in living cells, plants, seeds, nerve voltages 


SPECIFICATIONS 


Use of a photoelectric chopper instead of a mechanical vibra- MICROVOLT-AMPLIFIER 
- < 2 ° . > Voltages: Pos. and neg. 10 uv to 1 v end scale. 

tor, insuring low noise and drift. Protection against 1,000 volt 11 ranges, 1-3-10 sequence. 
momentary overloads. Probe minimizing thermocouple and Current: Pos. and neg. 10 wpa to 3 ma end scale. 

- = - - 18 ranges, 1-3-10 sequence. 
triboelectric effects. Heavy ac filtering. Input Impedance: | megohm on voltage ranges, 

1 megohm to 0.33 ohms on current ranges. 

. +24 

Above are but a few of the reasons why the @) 425A does the anes =3% of end scale. 
work of complex equipment arrays faster, more simply and AC Rejection: At least 3 db at 0.2 cps, 50 db at 

x . of na a 50 cps and approx. 60 db or more above 60 cps. 
with 10 times previous accuracy. Gata Aine raat 
5 Output: 0 to | v, adjustable 
In addition to extremely small voltages and currents, Model Oviput impedence: Depends on setting of oviput 
425A measures resistances from milliohms to 10 megmegohms, potentiometer; 10 ohms max. 
PRICE: @ 425A, $500.00 (cabinet); 

@ 425AR, $505.00 (rack mount). 
Data subject to change without notice 

Get complete details today from your @® representative, or Sales Lm. Sealey 


write direct. HEWLETT-PACKARD COMPANY 


1071A PAGE MILL ROAD - PALO ALTO, CALIFORNIA, U.S.A. 
CABLE “‘HEWPACK"’ - DAVENPORT 6-7000 
FIELD REPRESENTATIVES IN ALL PRINCIPAL AREAS 














in conjunction with an external constant current. 





Op) headquarters for precision AC and DC voltmeters 
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WH Y for superhet sensitivity in range 


a i) monitoring, lab work when the Melabs 


TEST 
RECEIVER 


permits field 
strength readings 
and rf pulse analysis 
at extremely 

low cost! 


For only $900.00, a microwave receiver of moderate sensitivity and high 
selectivity, usable with separate synchroscope for pulse observation! 
The first high-performance, low-cost receiver of its type on the market! 


These small, transistorized receivers are available today for the U, L, S,C, 
X and P bands, with similar models soon to be available in these ranges: 
18-26.5 KMC, 26.5-40 KMC. Battery-operated cabinet models also 
available on special order for portable field use. 


Receivers for all frequency bands are identical except for tuning cavity 
and dia!. The DRO-4A display unit designed for use with the receiver can be 
used with all models, is packaged separately for maximum flexibility. Only 
one interconnecting video cable is required. 





Ss Pp EC i F i red AT | re) N Ss Frequency Ranges: Model RCU-1: 400 MC-1 KMC 


Model RCL-1: 1-2 KMC 

Model RCS-1A: 2-4 KMC 

Model RCJ-1: 4-8 KMC 

Model RCX-1: 8-12.4 KMC 

Model RCP-1: 12.4-18 KMC 

Sensitivity: - 40 dbm minimum 

Selectivity: 1% at 3 db (maximum) 

Video Bandwidth: 4MC 

Dial Accuracy: 1% 

Weight: Receiver, 15 Ibs.; display, 30 Ibs. 

Size: Receiver, 342” x 15” x 19”; display, 7” x 15” x 19” 
Sync sweep speed: 10, 100, 10,000 usec 

Price: $900.00 (add $150 for model RCX-1 _ 

or Model RCP-1) DRO-4A Display Unit, $900.00 














Employment opportunities at Melabs are exceptional for ambitious engineers 
and physicists. Write in confidence. 


3300 Hillview Avenue, Palo Alto, California 
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300 SERIES TELEMETRY 
By Bendix-Pacific 


TRE-300 Voltage Regulator 
TOE-305 Subcarrier Oscillator 
TAA-300 Composite Signal Amplifier 
TAA-301 AC Signal Amplifier 
TXV-100 Transmitter 
TDA-300 Discriminator 
TOE-304 Millivolt Oscillator 
TOE-306 Subcarrier Oscillator 
TOE-300 Subcarrier Oscillator 
TAV-100 RF Amplifier 
TJS-312 Chassis 

TJS-308 Chassis 

TJS-306 Chassis 

TATP-300 Telemetry System 


Wea Bendix-Pacific Division 


NORTH HOLLYWOOD, CALIFORNIA 


l 
2 
3 
4. 
5 
A) 
7 
8 
9 
10 
11 


—_ 
Nh 


a 
> WwW 


Complete data and specifications are available on request 
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Single-Place Gyrocopter by Bensen Aircraft Corp. 


Look into 
Hampton Roads, Virginia 


Freedom from rehandling costs can save your plant many dollars a year. 
And in the Hampton Roads area, you enjoy that saving both seaward 
and landward. There’s deep-water frontage available, and more to come 
along planned extensions of present channels. And it’s backed with rail 
and highway service by 8 major railroads and 45 scheduled truck lines. 
Ask vEPco for site and economic data on the pleasant, hospitable, 
conservatively governed cominunities surrounding this well-served ice- 
free port. Write, wire or phone in confidence. 


ENG vincinia ELECTRIC and POWER COMPANY 


Clark P. Spellman, Manager—Area Development, Electric Building, Richmond 9, Virginia « MIlton 9-1411 
Serving the Top-of-the-South with 2,086,000 kilowatts—due to reach 2,720,000 kilowatts by 1963. 
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o\ Franklin 


South 
Norfolk 
© Suffolk \ 


Virginia 


Looking for production savings? 


De 
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WHO SAID IT COULDN'T BE DONE? 


Lots of people thought this tiny “‘l-watter” was impossible. But here 
it is. And for the first time in this power rating, circuit designers can 
get all the advantages of a wire-wound, vitreous-enameled resistor 
with axial leads—high temperature operation, up to 350°C; +5% 
tolerance; low temperature coefficient; low ‘“‘noise” level; stability; 
and strong, welded construction. 

Construction is the same as Ohmite’s 3, 5, and 10-watt sizes—in- 
cluding ceramic core, uniform winding, tough Ohmite vitreous 
enamel coating, and traditional Ohmite reliability. 

Resistance values range from 1 to 6000 ohms. But you can find 
out all about this exclusive Ohmite development by writing for. 
Bulletin 147F. Do it now! 


OHMITE MANUFACTURING 

connuney Ole line — 
3610 Howard Street 

Skokie, Illinois 


NEW , 
1-WATT 3-WATT 5-WATT 10-WATT 
Rheostats Power Resistors 
Precision Resistors Variable Transformers 
Tantalum Capacitors Tap Switches 


3, 5, and 10-watt stocked in both 
Relays R.F. Chokes 


commercial and MIL values 
Germanium Diodes Micromodules 
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STEPPING 
SWITCHES 


A full line of capacities from 
10 to 52 points. Capable of 
millions of steps without ad- 
justment. 


f” delivery 
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TYPEJRELAY | SEALED CONTACT MERCURY-WETTED 
a ; REED RELAY | CONTACT RELAY 
sorampuretainanacasumnppanreneneeempenenapainemammecmmmcmamntll = eueemmusoan ~ ‘ 


wee rr snnrsanmnannaienten imcon ana th 


A compact telephone type A highly reliable switching Single or multiple switch A crystal can relay with un- 

relay of unequaled long life device for single or multiple capsules potted in steelcon- usual flexibility and a variety 

and superior performance. circuit control...wide tainer. Gives billions of oper- of mounting styles. 
mounting versatility. ations with no maintenance. 


of top-quality Clare relays 
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ALL UNITS ACTUAL SIZE 
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NEXT TIME... USE TINY 


Blue Jacket 


WIREWOUND RESISTORS 


Sprague builds reliability ... ef- 
ficiency ...economy right into 
minified Blue Jackets with these 
important features: 


* All-welded end-cap construc- 
tion with special vitreous-en- 
amel coating for total protec- 
tion against humidity, mechan- 
ical damage, heat, corrosion 
gives long-term dependability 
under severe environmental 
conditions 

* Available in resistance toler- 
ances as close as + 1% 

* Low in cost... quick and easy 
to install 

Tiny axial-lead Blue Jackets are 

speciaMy designed for use with 

conventional wiring or on print- 
ed boards in miniature electron- 
ic assemblies. Write for com- 
plete technical data in Sprague 
Engineering Bulletin 7410B. 


SPRAGUE ELECTRIC COMPANY 


35 Marshall Street, North Adams, Mass. 


SPRAGUE 


THE MARK OF RELIABILITY 
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MARKETING 


Distributors’ Volume to Double by 65 


CHICAGO—Fiercely-competitive elec- 
tronic parts distributing business 
has yet to persuade its participants 
to reveal figures necessary for as- 
sembly of detailed statistics, charts 
and graphs. Best estimates set $1.2 
billion as distributors’ total share 
of $3 billion worth of parts sold 
during 1959. 

Distributors’ business was $1.55 
billion during 1960 and total sold 
by them is expected to reach at 
least $2.3 billion by 1965, according 
to management of the Parts Show 
here week after next. 

Industry has come a long way 
from 1937 beginnings of Chicago 
show when 20 to 30 distributors 
were earning a few thousand dol- 
lars a year handling parts for hams 
and experimenters. 

Receiving tube renewal volume 
alone has grown from 27 million 
units, year the show started, to 171 
million in 1959, accounting for 
nearly half of $369 million total re- 
ceiving tube volume in the most 
recent year for which industry fig- 
ures are available. Distributor 
transistor volume jumped from 
$130,000 in 1954 to more than $24 
million in 1959. 

Many of today’s nearly 3,000 dis- 
tributors earn several million dol- 
lars annually, with additional vol- 
ume expected to follow widespread 
move into industrial electronic 
parts. 

Newest trend has manufacturers 
setting up from 25 to 250 new, big- 
ger and better financed distributor 
organizations. Capable of assuming 
heavier inventory and sales respon- 
sibilities, these outlets offer stand- 
ard components in industrial 
quantities at factory prices for im- 
mediate delivery, plus special pric- 
ing structures for quantities as 
high as 5,000 units. Geographically 
closer to users, they can provide 
faster prepaid delivery than air 
shipments from the factory itself. 

Exclusive franchises are a grow- 
ing trend among electronics manu- 
facturers who arrange to stock dis- 
tributors and then follow up with 
training and equipment to help 
their people sell. 


Fantastically snowballing variety 
and volume of parts in recent years 
is leading many manufacturers to 
conduct sales training programs to 
help distributor staffs  follow- 
through with customers precondi- 
tioned by advertising. 

Recent boost in industrial elec- 
tronic parts distribution results 
from increasing number of appli- 
cations for variety of new compo- 
nents and equipments. 

New industrial applications for 
electronic equipment will continue 
to increase. So will types of prod- 
ucts and number of customers—but 
not necessarily the number of dis- 
tributors. 

Here’s what executives in the 
electronic parts distribution busi- 
ness see ahead: 

Mergers and acquisitions will re- 
sult in emergence of large, well 
managed, well staffed and well 
financed industrial distributors. 

Big industrial distributors of fu- 
ture won’t have space to duplicate 
several complex lines in depth, so 
they’ll be selective. Staffs will be 
better trained in specialized prod- 
uct knowledge, so they’ll have to be 
better paid, another factor which 
will call for stronger financial back- 
ing of distributors for the future. 


British Manufacturers 
Cut Television Prices 


LONDON—British television receiver 
retailers are experiencing a slump 
in buying, according to English 
sources. The slump was emphasized 
recently by price reductions of 
about 25 percent for 17- and 21- 
inch sets. 

General Electric Co., Ltd. cut its 
21-inch models from $255.78 to 
$209.74; 17-inch sets from $185.22 
to $144.06. The company’s 17-inch 
portable, $173.46, was dropped to 
$161.70. 

Because of credit restrictions and 
heavy purchase taxes, stock has 
been piling up in shops and fac- 
tories, and British observers re- 
port widespread distress selling for 
several months. Trade circles feel 


electronics 





RTs 
er ow 


price cutting is partly aimed at NEW 
clearing the way for 19- and 23- 
inch sets. The 
Although factory inventories "G FRAME" 
have dropped slightly from the one 
million unit level of last year, man- 
ufacturers are prepared for the 
possibility of production cuts later 
this year. 
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Transistor Sales Rise 
One Million Units 


TRANSISTOR SALES in February 
gained by more than one million 
units and $2.7 million over totals 
for January this year, according 
to Electronic Industries Associa- 
tion. 

February sales for units sold at 
factories were 13,270,428 valued at 
$25,699,625. The month before, 12,- 
183,931 units worth $22,955,167 
were sold. During the first two oes eeeeeeees: a : 
months of this year, total transis- jSdann.--cequeesuseuauss Dia.: = (plain) 
tor sales were 25,454,359 compared jascuesueceeuss Greneeua' 3%” (finned) 
with 19,134,292 sold during the | ee Ho AT 
same period in 1960. Revenue from | rH PDA HEH H.P.: 1/400 to 1/4 
sales during 1961’s January-Febru- sssaeeocaseceuaas rH Freq 5 
ary period was $48,654,792 as - tH HotH Eat rt eo -: 60 ' 
against $49,546,150 during the two- | a ane UR Phase: 1 9 or 39 
month period last year. sii 
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400 |- Designed to military and industrial specifications the new 


m “G FRAME” series motors are another addition to the wide line 
of AIR MARINE motors, blowers and fans. 
300 


250 | A symbol of quality products...This trade- 
mark identifies the Air Marine line of 
carefully engineered products designed 
for military and industrial applications. 
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Ql MO FIME motors, inc. 7 
amityville , new york A A 
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THE GEORGE WASHINGTON SLEPT H®RE 


BUT NOT FOR LONG. Somewhere off the Atlantic 
coast the big nuclear-powered George Washington cat- 
napped between vibration tests made during submarine 
launchings of the first two Polaris missiles. 

The firings were made part of “first-of-a-class” tests 
conducted by the Navy’s David Taylor Model Basin during 
a 2-month period last summer. Vibration characteristics 
of the sub’s hull, fairwater, missile and propulsion systems 
were recorded. 

Mounted in the torpedo room of the George Washington 
were two oscillographs and a 14-channel magnetic tape 
recorder for recording the output from 38 velocity trans- 
ducers—all products of Consolidated Electrodynamics 
Corporation. Output of the transducers, recorded on the 
tape recorder and oscillographs, was electrically integrated 
to produce signals proportional to displacement. 
CAPABLE...RUGGED—tThe Electric Boat Division 
of General Dynamics Corporation built the George Wash- 
ington. Electric Boat was responsible for 
the design and construction phase, and 
tested the sub at dockside and at sea in 
builder’s trials that included tests of the 
torpedo system, missile firing, maneuver- 
ing and vibration characteristics, and the 
electrical and hydraulic systems. 
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At Electric Boat, CEC equipment has proved its capa- 
bility—and ruggedness—in the highly important area of 
design measurement. The two oscillographs with DATA- 
RITE Magazines have been moved in and out of a sub as 
many as 25 times to help solve problems of malfunctioning 
systems. They’ve operated at 25 to 30-degree pitch and roll 
angles at sea and at 70-degree angles in the laboratory. 


THE SEARCH FOR A TRUE SUBMARINE—CEC’s 
role in the development of submarines as a stronger arm in 
the nation’s defense began with the habitability cruise of 
the Nautilus, the first U.S. nuclear-powered sub. On board 
was a “specialist” in atmospheric hydrocarbons: a CEC 
mass spectrometer. It had been modified for use by the 
U.S. Naval Research Laboratory on the Nautilus to detect 
and measure contaminants that affect the underwater 
capability of submarines—contaminants from paints, floor 
wax, and cleaning solvents, from the breakdown of fuel oils 
and lubricants, even from cooking. 

The mass spectrometer was converted 
by CEC at the Naval Research Laboratory 
for continuous analysis of gaseous and 
liquid samples in a mass range broadened 
to include masses from 2 to 150. 

The instrument faced measurement 
problems never encountered in a labora- 














tory: the roll of the ship, ambient temperatures as low as 
50°F., humidities ranging as high as 80 to 90%. Even 
routine tests became tedious, but the mass spectrometer 
continued to collect and analyze gas vapor trace contami- 
nants—contaminants that might make the atmosphere 
aboard nuclear subs unwholesome for crew members to 
live and work in during long periods of submergence. 
HISTORY IN HEADLINES—wWhen the habitability 
cruise ended, the Navy had many facts it needed and im- 
mediately launched a similar program for each of its nuclear 
subs. The use of cleaning solvents was rigidly controlled. 
Later, all painting was terminated several weeks before a 
long submergence period. Finally, all materials containing 
undesirable contaminants that could not be eliminated 
aboard ship were simply left ashore. 

What has happened since in the Navy’s search for a true 
submarine is headline history. In the fall of 1957, the 
Nautilus was submerged for 514 days under the Arctic ice 
pack. In the months that followed, her sister subs set 16-day 
and 30-day endurance records... then a 2-month record... 
then a circumnavigation of the world that lasted 84 days 
and 41,519 miles. 

CEC’s applications of mass spectrometry and data re- 
cording to underseas problems are perhaps unprecedented. 
Mass spectrometry and data recording continue to have 


countless applications in other vital military and defense 
programs, in research laboratories and throughout industry. 
There are endless uses for CEC mass spectrometers, oscillo- 
graphs, tape recorders and transducers. The widespread 
use of these instruments tells only part of the company’s 
product story. 


As one of the world’s principal suppliers of precision 
electronic instrumentation, Consolidated Electrodynamics 
continues to develop the techniques and electronic tools that 
give man the ability to measure, and in part control, the 
dynamic and expanding boundaries of his physical environ- 
ment. 


Since 1937, through research and advances in technol- 
ogy, CEC has helped speed U.S. development of aircraft, 
missiles, nuclear reactors, and automatic petrochemical 
plants. With the dawn of an era of automation, CEC’s capa- 
bilities in instrumentation are available to all men of science 
and industry. It is an era in which man will be limited only 


by his imagination. CEC 
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EASTWOOD 


Three significant statements to 
ELECTRONICS’ editor MacDonald, 
now back in New York and hard 
at work writing a special report 
about “Electronics in Europe’ for 
our June 9th issue: 


By E. EASTWOOD 
Marconi’s Wireless Telegraph 
Company, Ltd. 

Great Baddow, England 


THE AIRSPACE above the British 
Isles is one and indivisible. All 
aircraft, whether military or civil, 
wish to have the freedom of this 
airspace in order to operate at maxi- 
mum efficiency, but this freedom 
can only be achieved if the principle 
of control is accepted by all users. 

It has been Air Traffic Control 
philosophy hitherto that any air- 
craft may use the airspace and is 
free to choose whether it will co- 
operate with the A. T. C. system. 
This attitude is clearly impossible 
in the era of high air traffic density 
into which we have now entered. 

The modern jet airliner has over- 
ridden the boundary that has been 
assumed to exist between civil and 
military traffic, so that the only 
real distinction that can now be 
drawn is between the needs of a 
generalized military and civil traffic 
control system on the one hand and 
the requirement for the active phase 
of air defense on the other. 

In order to exercise control it is 
necessary that ground controllers 
have complete knowiedge of the 
content of the airspace. This essen- 
tial information cannot be derived 
from procedural sources alone but 
must be obtained from a radar sys- 
tem capable of surveying the whole 
airspace at all altitudes, unaffected 
by precipitation echoes and ground 
returns. Such a system would de- 
mand judicious deployment of a 
number of radars operating at 
different frequencies, the informa- 
tion from this network being trans- 


EUROPEANS 


mitted to a central station where 
the positional data on aircraft 
could be correlated with the sup- 
plementary procedural information 
being fed into the system from the 
traffic side. 

Such a library of processed in- 
formation, which could be the con- 
tent of an electronic store, would 
be available to all users of the air- 
space, i.e. those responsible for civil 
flights, those responsible for the 
movements of military aircraft 
and, finally, to the defense authori- 
ties who would be responsible at all 
times for deciding whether the 
airspace contained aircraft of un- 
known origin whose presence con- 
stituted a threat to the safety of 
the country. 

According to this view it is in- 
evitable that ground radar shall 
cease to be regarded as a mere 
navigational aid for use in the ter- 
minal area only; it is necessary that 
it be seen for what it is—the only 
possible monitor over the complete 
airspace. 


By CHRISTIAN JACOBAEUS 


L. M. Ericsson Telephone Co. 
Stockholm, Sweden 


THE PRINCIPAL product of the elec- 
tronics industry is brain work. The 
articles it produces are being in- 
creasingly perfected in their func- 
tions while being constantly re- 
duced in size. 

Hardware in the sense of prod- 
uct volume and product weight is 
being eliminated as far as possi- 
ble. The capital equipment of the 
electronics industry is often on 
quite a modest scale, counted per 
employee, especially as only in ex- 
ceptional cases are production se- 
ries of any considerable length. 
A very large part of the cost of 
advanced products lies in research 
and development. 

This trend has been accentuated 
in recent years, not only directly 
through developments in technique, 
but also indirectly through the 
shortage of engineers, which has 
forced up the levels of salaries. 
How, then, should one get to grips 
with the problem? 
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LOOK INTO THE FUTURE 


Manufacturers can to some ex- 
tent train selected members of their 
staffs, but the main contribution to 
the engineer cadres must come from 
educational institutes. What manu- 
facturers can do is to ration- 
alize their engineering work. 

There are many possibilities in 
this respect, most of which are well 
known to those in charge of engi- 
neering organizations. I shall here 
deal with only one of them, which 
might be called “the advanced use 
of: computers”. 

In the telecommunications indus- 
try we now use computers almost 
as a matter of routine for a mul- 
titude of problems. The best known 
use perhaps is for filter computa- 
tion. 

Another application is for switch 
and circuit provision in telephone 
plants. 

Two methods are available for 
this purpose, a direct computing 
method based on mathematical ex- 
pressions, and a simulating method 
based on simulation of the inter- 
play between the different parts 
of a plant. 

For electronic exchanges it has 
been possible to study in advance 
the function of the logic circuits 
by running a corresponding pro- 
gram in a computer. Likewise it 
has been possible to simulate alter- 
native structures of transmission 
systems. All the data involved in 
these procedures are of an analyti- 
cal character. 

We hope that in future we shall 
be able to solve problems involving 
the essential elements of synthesis. 

In other words, we hope to be 
able to inject primary data, and 
possibly a general principle for the 
solution, after which the computer 
would deliver an optimal solution 
in the desired respect. This would 
presumably have to be done by 
means of a learning process. The 
computer would initially present 
solutions to problems, and the solu- 
tions would be criticized by the 
technicians. 

The computer can then be in- 
formed of the criticism and adjust 
its actions accordingly. The solu- 
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tion must be presented in a form 
which permits the simple deriva- 
tion of production documents, for 
example in the form of a tape which 
can be used for the direct control 
of a wiring machine. 

For a large number of logic cir- 
cuits with relays or solid state com- 
ponents this should be _ possible 
without too great a development 
effort. Solutions would probably 
be attainable for other circuits as 
well, such as oscillators and ampli- 
fiers. 

Development on these lines re- 
quires intimate cooperation be- 
tween the engineers and the mathe- 
maticians. 

Computer technique can be of 
valuable assistance, too, and in the 
long run indispensable, in an en- 
tirely different field, the field of 
patents. At present no patents 
office in the world can be expected 
to make a reliable examination of 
inventions in electronics. This is 
because it has obviously not been 
possible to arrange and _ cross- 
reference the vast amount of new 
material that exists. 

If a computer could be acquired 


for storage of references to earlier 
patents, publications, constructions, 
etc., an efficient examination of 
patents would be possible. If done 
on an international basis, a mass of 
duplicated work by highly quali- 
fied patents engineers could be 
avoided. 


By BASIL Z. de FERRANTI 


Ferranti, Ltd. 
London, England 


A FUNDAMENTAL LAW is emerging 
in the computing field, namely that 
the power of usefulness of a com- 
puter increases as the cube of its 
cost. 

Thus the future of computing 
may well be with large central ma- 
chines using™small satellite com- 
puters on the customer’s premises 
and high speed data links for com- 
munication. However a “communi- 
cations barrier” is now evident. 

If a breakthrough can _ be 
achieved here comparable to the 
breakthrough in power distribu- 
tion, due to the use of high voltage 
alternating current the whole shape 
of the computer business will be 
radically altered. 





Can Radar Tell Difference 


UNIVERSITY OF ARIZONA scientists 
are now completing basic studies 
needed for developing better radar 
techniques to differentiate between 
rain and hail storms. 

The work is being done by Ben- 
jamin M. Herman and Louis J. Bat- 
ten of the university’s department 
of meteorology and climatology. 
Discoveries so far indicate that, 
contrary to general belief, hail- 
stones may reflect many times more 
energy than equivalent-size rain- 
drops provided the radar wave- 
length is larger than the particle 
size—if the wavelength is smaller 
the reverse is true. Also, use of 
two or more different wavelengths 
of radar to produce variations in 
reflectivity makes it possible to 


Between Hail and Rain? 


determine both presence—and size 
—of hail. 


Microwave Network 
To Control Pipeline 


TRANSISTORIZED microwave control 
system now being constructed in 
Texas will handle Magnolia Pipe- 
line Company’s 540-mile oil trans- 
mission network. 

The control system will be oper- 
ative by January 1962 and manage 
the flow of 235,000 barrels a day. 

Nearing completion are 12 micro- 
wave relay towers and stations 
along a 335-mile segment of the 
pipeline. The system was built by 
Dresser Electronics, Inc. 





New Distribution 


Patterns to Dominate 


Parts Show 


Servicing the industrial market is seen as 


a big challenge to the parts distributor and 


an opportunity for vastly increased business. 
P} Y. y 


Back-to-school sessions scheduled 


outside of show hours will bring distributors 


up to date on technology and business 
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3y CLETUS M. WILEY, Midwestern Editor 


CHICAGO—Widespread distributor 
penetration of the industrial elec- 
tronics market during the past few 
months will bring a major expan- 
sion to the 24-year-old Electronic 
Parts Distributors Show here week 
after next (May 22-24). A new in- 
dustrial conference section will take 
over an additional half of the sev- 
enth floor of the Conrad Hilton Ho- 
tel where the show will have its 
headquarters. 

Rarely thought of as a new prod- 
ucts show—leaving most compo- 
nents to be introduced through 
OEM channels—the Parts Show 
pulls a switch this year, document- 
ing its “What’s New” theme with 
brand new stereo f-m_ broadcast 
adapters, tuners and receiving com- 
penents, nuvistor-equipped pream- 
plifiers, radio controls for a wide 
range of industrial applications, a 
sound-isolated two-way portable ra- 
dio network, a self-powered, self- 
contained public-address system 
and even a so-called sidearm screw- 
driver. 

More than 300 exhibitors bought 
out all available space even earlier 
than last year in two basement 
halls of the Hilton Hotel, plus fifth 
and sixth floor display areas. Half 
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of latter space has been allocated to 
audio and hi-fi manufacturers. To- 
tal of 12,500 manufacturers and 
distributor reps are expected to at- 
tend this month’s show. 

Special seventh floor addition will 
bring together distributors and 
manufacturers who have recently 
been setting up new distributor net- 
works to serve industrial customers 
faster and better than the manufac- 
turer can himself. 

Trend away from factory-to-fac- 
tory selling and toward giving in- 
dustrial electronics distributor a 
more important role is_ rapidly 
spreading and seen as the pattern 
of the future. 

Distributors handled only two to 
three percent of the industrial elec- 
tronics market 15 years ago, ac- 
cording to Sam Poncher, head of 
his own Newark Electronics com- 
pany and president of the Elec- 
tronic Industry Show Corporation 
which runs the show. 

“Industrial electronics market is 
now expanding at a far greater 
pace than any other segment of this 
growth industry,” Poncher says. 
Changes accelerated during the 
past year are expected ‘to boost 
growth 20 to 25 percent a year, in- 


One of the exhibit halls at last year’s Parts Show. 


crease electronic parts business 10 
times in next 10 years and eventu- 
ally bring over over 75 to 90 per- 
cent of the industrial parts market 
to distributors; he believes. 

Back-to-school movement 
“most significant technical and 
business trend in the electronics 
parts business today,” says Ken- 
neth C. Prince, general manager of 
the show which is also sponsored by 
the Association of Electronic Parts 
and Equipment Manufacturers, 
Inc., Electronic Industries Associa- 
tion, Producers of Associated Com- 
ponents for Electronics, Western 
Electronics Manufacturers Associ- 
ation and National Electronic Dis- 
tributors Association. 

“We’re all going back to school to 
fill in the gaps in the knowledge we 
need to keep up with this fast-mov- 
ing technology,” Prince said in out- 
lining management and sales semi- 
nars scheduled at nonconflicting 
hours to bracket both ends of 9:00 
a.m. to 6:00 p.m. exhibition periods 
all three days of the show. 

“Manufacturers and distributors 
are both increasingly aware of the 
need for updating their product and 
business administration knowl- 
edge,” he says. 
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RF LOAD RESISTORS 
COVER THE RANGE: 


TO 6000 WATTS AND 3000 MCS. 


Scene will be repeated week after next 


~~ 


Distributor workshop seminars, 
billed as one of the most ambitious 


RF Load Resistors provide the virtually 
self education attempts ever made 


reflectionless terminations needed for accurate RF power 
by an industry, will be new in tim- measurement. They serve many useful purposes as non- 
ing, format and subject matter. radiating RF power absorbers, particularly in lieu of antenna 
Nonconflicting schedule has been systems during the measurement and alignment phase of 
designed to permit managerial per- transmitter operation. ; fae 
sonnel to attend both workshops. Other useful functions are in conjunction with feed-through 
Management seminar will cover wattmeters to form excellent absorption-type wattmeters, 
. p and as a load for side-band elimination filters or high power 
inventory management, personnel 


directional couplers. 
management, profit management, 
effective communications and prod- 
uct information. SPECIFICATIONS RF LOAD RESISTORS 
Sales seminar will include ses- on cain 
sions on catalog sheets, brochures MODEL NO. eae ~~" sean DISSIPATION RF CONNECTORS 
and uses, selling specific products, — 
account development and opening 601 0-3000 
new accounts. 603 0.3000 
Common problem areas will be pe aan 
analyzed by professional staff and 635 0-3000 
informally discussed by small, non- pe pon 
competitive groups at tables, sum- 
marized and then reinforced with 
take-home materials. Many other special models have been designed and manu- 
Wider use of standardized parts factured to meet your particular space and input connection 
to save inventory, space and backup requirements. 
is seen as a third major and grow- | 
| 





























For more information on RF Loads, Directional Couplers, Tuners, and RF Wattmeters, write: 


y f; M. C. JONES ELECTRONICS CO., INC. 


Wh RS 185 N. MAIN STREET, BRISTOL, CONN. 


SUBSIDIARY OF 


ing trend within the parts industry. 
Broad range of parts to be shown 

offers sufficient versatility for most J 

designs without added expense of 

short component runs for special 

designs, distributors say. 
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Soundproof two-way radio by 
Globe Electronics gets workout 
from air-hammer operator 


Three-tube f-m stereo adapters 


by Sherwood Electronic Labs 


Tv antenna by Winegard has 
built-in frame-grid amplifier 


STEREO F-M 
Among 


NEW PRODUCTS 


Other new items at Parts Show include soundproof helmet 
transmitter-receiver, tv antenna with built-in preampli- 
fier, barium-ferrite loudspeaker that fits in wall 


CHICAGO—Timely items in the new 
products section of the Electronic 
Parts Distributors Show week after 
next will be stereo broadcast re- 
ceivers and adapters of type being 
introduced by Sherwood Electronic 
Labs of Chicago. 

Starting with three-tube plug-in 
adapter, line includes a self-pow- 
ered unit at $59.50, combination 
adapter and f-m tuners for stereo- 
phono combinations and an 18-tube, 
30-watt dual receiver, priced at 
$299.50—all offered for delivery be- 
fore the June 1 date set for begin- 
ning f-m stereo broadcasts. 

A soundproof earphone-mouth- 
piece combination containing a 
seven-transistor two-way radio for 
use chiefly in high-noise level oper- 
ation, such as around jet planes, 
oil fields, foundries and auto race- 
tracks, will be introduced by Globe 
Electronics division of Textron, 
Council Bluffs, Iowa. 

Glycerine-filled rubber pads cover 
the ears. Right earpiece contains 
receiver circuit; the left, recharge- 
able batteries. Mouthpiece houses 
transmitter and audio control. 

Globe will also introduce an acces- 
sory device to provide selective 
calling on citizen band and com- 
mercial two-way radios. The call- 
ing device activates the radio unit 
only when individual using unit is 
being called. 

Television antennas with a built- 
in electronic tube will be intro- 
duced by Winegard Company, 
Burlington, Iowa. Each of three 
models has amplifier with 6DJ8 
frame-grid tube mounted directly 
on antenna boom and coupled to 
driven elements to amplify signals 


before any line loss occurs. Voltage 
gains range from 5 to 9. The an- 
tenna may be used to amplify sig- 
nals to a single tv set or to as many 
as 10 antenna plug-in outlets. 

Low-noise, high-gain nuvistors 
will be featured in new series of 
preamplifiers covering amateur 
bands from 33 Mc to 220 Mc being 
introduced by American Electron- 
ics, Mineola, L. I. The company 
will also introduce a compact trans- 
mitter for 6 through 80-meter 
phone and c-w service: it’s capable 
of handling 90 watts. 

A radio-control system adaptable 
for opening and closing gates, con- 
trolling traffic lights, fork-lift 
trucks or operating cemetery 
chimes will be introduced by 
Perma-Power, Chicago. Company is 
also planning to unveil a transistor 
garage-door operator. 

Sidearm screwdriver that con- 
verts a conventional screwdriver 
into a high-torque tool will be in- 
troduced by Vaco Products, Chi- 
cago. The handle flops over at right 
angles to the blade. 

Public-address speakers’ using 
barium-ferrite ceramic magnets to 
permit highly efficient shallow loud- 
speakers that may be mounted be- 
tween wall studs of a house will be 
introduced by Quam-Nicholas Com- 
pany, Chicago. 

More than 300 exhibitors will 
show new products ranging from 
such basic components as cables, 
transformers, switches, _ relays, 
transistors; through microphones, 
headsets, testers and loudspeaker 
baffles to citizens band gear, trans- 
ceivers, hi-fi systems and transistor 
tv cameras. 
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Beckman DIGITAL VOLTMETER 
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Picture this self contained, 

automatic system working for you— 
the compact Beckman 4011 .01% dvm; 
together with converters for 

measuring low millivoltage DC, AC 
and ohms; a scanner which allows 
automatic readings of 29 sources 

of information; and finally, the Beckman 
solid-state, digital printer to make a 
permanent, indexed record of 

all the readings. 






















































































Price for the complete system about $4800 


For detailed specifications on all these a Beckman 4011 


a complete portable 
instruments and their use , dvm is available, 


~Lago et th 
together, write for Brochure A4011. - oer aundes 
shown above, as a 


portable package, 


UME 

a® Ny 
> 

> v 


¢ 
BERKELEY DIVISION Beckman 
wy 


Richmond, California 
of Beckman Instruments,Inc. “+, “y si . 
129 UR Ev’ 
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300% 
FASTER 
ULTRASONIC 
CLEANING 


WITH THE NEW 
SELF TUNING AUTOSONIC 
BY POWERTRON 


Powertron Autosonics are the only 
cleaners that continuously tune them- 
selves electronically to give you peak 
cleaning efficiency. Regardless of load 
changes, liquid level, liquid tempera- 
ture. or operator inattention, you get 
top cleaning performance hour after 
hour with no controls other than a 
single switch 


The Powertron self tuning feature is 
available in a complete line of Auto- 
sonic tank units, consoles, cabinet 
models, immersible transducers, and 
vapor degreasers that... 


ELIMINATE OPERATOR TRAINING AND MONITORING 
IMPROVE QUALITY 
REDUCE REJECTS 
CUT LABOR AND SOLVENT COSTS 
*Case histories on file show up to 900% 


faster cleaning consistently and savings as 
high as $3,000 a month in labor costs under 


ideal conditions. 
| 


hae 
A PRASOM A 


Send for Powertron’s free booklet 60-1, 
“How to Clean Ultrasonically with Self 


~ POWERTRON 


ULTRASONICS CORPORATION | 


DEPT. E-5 © PATTERSON PL., ROOSEVELT FIELD 
GARDEN CITY, L.1., N.Y. * Ploneer 1-3220 
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Stripfilm picture and optically recorded sound track message (inset) are 
projected and reproduced in synchronism by Kalart Co. still projector 


Still Projector Synes Optical Sound Track 


OPTICALLY RECORDED sound mes- 
sages are scanned and reproduced 
in synchronism with the projection 
of an accompanying picture in a 
35-mm stripfilm projector that has 
been developed by Kalart Co., Plain- 
ville, Conn. 

Variable density recorded sound 
messages and pictures are arranged 
alternately on standard 35-mm mo- 
tion picture film. As each image is 
projected on a screen, the related 
sound message is scanned by a 
photocell system, and reproduced 
by the built-in amplifier and 
speaker. 

Each frame is advanced auto- 
matically once the operator has 
threaded the machine, centered and 
focused the first image and set the 
sound volume level. 

The machine handles the new 
sound-on-filmstrip programs, as 
well as standard silent filmstrips 
and slides. 

Picture frame and related sound 
frame size are each 24 x 36mm. 
While the picture is in position for 
projection by the five inch, f3.5 lens, 
the adjoining sound frame is in 
curved contact with a scanning 
head cylinder that contains a rotat- 
ing scanner using four light beams. 
The multiple beams are produced 


optically from a single 60 cycle 
heated exciter lamp. 

The four beams serially illumi- 
nate a 90 degree segment of the 
scanning head which contact the 
complete sound recording area. The 
beams move vertically as they ro- 
tate, passing from one horizontal 
sound track line to the next. A gas 
filled photocell picks up the modu- 
lated light, and provides input to 
the amplifier. 

A 120 cycle filter in the amplifier 
eliminates hum caused by a-c heat- 
ing of the lamp, which causes peaks 
of light at half cycles of maximum 
current. Power output is 3 watts 
maximum, total harmonic distor- 
tion 5 percent, frequency response 
80 cps to 8 Ke. 

As the end of each sound track 
is reached, a mechanical sensor en- 
counters a notch cut in the film 
strip’s edge, placed to allow a short 
delay, then advance to the next 
frame. A maximum message time 
of 18 seconds can be recorded. 

Controls are provided to hold a 
frame for discussion, repeat of a 
picture, rapid advance and reverse. 

The company will process sound 
from magnetic tape or disc, along 
with picture negatives, to produce 
combined programs. 
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New System Stores, 
Sends Space Images 


DALLAS—Space vehicles will be able 
to obtain and transmit back to earth 
clear, detailed photographic images 
of the moon and the planets, as 
well as smaller objects in space, 
even in extremely dim light, by 
means of a system called ISTAR 
(Image Storage Translation and 
Reproduction). 

The new concept was announced 
today by the Astronautics division 
of Chance Vought Corp., which has 
received an initial contract for more 
than $250,000 from the Navy for 
further reserach and development. 

Vought Astronautics already has 
constructed an ISTAR test system 
and demonstrated potential capa- 
bilities of the new technique, which 
is neither a television system nor 
a facsimile one. Company officials 
said the contract from the Bureau 
of Naval Weapons is for develop- 
ment of a very advanced unit to 
evaluate the equipment’s future 
role in space. 

The system is highly resistant to 
damage from outer space radiation ; 
it is compact, lightweight and re- 
quires very little power to operate. 

Working with Chance Vought in 
development of the system were 
Haloid Xerox, Inc., Rochester, 
N. Y., and General Electrodynamics 
Corp., Garland, Texas. 


Navy Awards Contract 
For Air-to-Air Missile 


SPARROW III air-to-air guided mis- 
sile contract for about $7.8 million 
has been announced by Navy’s 
Bureau of Naval Weapons. The 
contract, which went to Raytheon, 
will cover production of the missile 
and associated gear. 

Designated Sparrow III-B, the 
new all-weather missile will be used 
by Navy’s F4H-1 Phantom II super- 
sonic jet interceptors. The fast and 
long-range fighter will soon form 
part of the deployed operational 
forces. The missile can be used by 
F3H-2 Demon fighters now using 
older versions of the Sparrow. 

Raytheon will make the missiles 
at plants in Lowell, Mass. and Bris- 
tol, Tenn. Final checkout will be 
made at Oxnard and Point Mugu, 
Calif. 
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. DID YOU 
) KNOW 
THAT QWEN 


SEMICONDUCTOR TEST SETS 
CAN SAVE YOU DESIGN TIME AND 
IMPROVE QUALITY CONTROL? 


FOR SMALL 


TRANSISTORS 

TYPE 
Designed to 7 
measure basic 
characteristics 
of all types of 
small transis- 
tors to 7ma and 
75 volts. Write 
for product bul- 
letin 210A. 


ra 
*y \"t 

. 
ae _ ee 
=—_— 


$550.00 


BEFORE SE 
DIODES, AND ZENERS 


Designed to TYPE 310 
measure basic 
characteristics 
of all types of 
small and me- 
dium transis- 
tors, diodes, 
and zeners to 1 
ampere and 
600 volts. Write 
for product bul- 
letin 310. 














FOR MEDIUM 
AND LARGE 
TRANSISTORS 


Designed to 
measure basic 
characteristics 
of all types of 
medium and 
large transis- 
tors to 30 am- 
peres and 300 
volts. Write for 
product bulletin 
300. 





$760.00 


SWITCHING 
DEVICES 


: TYPE 320 
Designed to 


measure basic 
characteristics 
of all types of 
SCR’s, UJT’s, 
switching de- 
vices and recti- 
fiers to 100 
amperes and 
600 volts. Write 
for product bul- 
letin 320. $ 


ea EERE tO 


WORTH WRITING FOR: 


TWO PAPERS DISCUSSING 
QUALITY CONTROL IMPROVE- 














MENT AND SAVING DESIGN TIME 


OWEN LABORATORIES ne 
55 BEACON PLACE 


PASADENA GALIFORNIA 


34 CIRCLE 34 ON READER SERVICE CARD 








Data processing computer, first 
from Matsushita Electric’s plant 
built in Yokohama last year 


Hayakawa Electric’s 2,500-Mc elec- 
tronic range reportedly carries a 
$2,800 price tag 


Tokyo Fair Features Electronic Items 


TOKYO (McGraw-Hill World News) 
—The Fourth International Trade 
Fair, which ended Sunday, featured 
numerous new electronic products. 
Among them were applications of 
thermal converters and photo-elec- 
tronics. 

Sanyo Electric came out with a 
refrigerator, thermal pack, thermos 
can, and panel cooling system, with 
16, 12, eight, and 88 thermo-mod- 
ules respectively. Each module con- 
sists of 10 pairs of thermal con- 
verters. 

Sanyo started developing a ther- 
mal converter in 1956 and now 
claims it is producing its thermal 
converter (bismuth and tellurium) 
at 25 percent of the cost of other 
manufacturers, or about $2.80 per 
converter. With completion of its 
thermal converter plant in July, 


Electronic enlarger (Hayakawa 
Electric) expands 35-mm film to 
67 cm X 80 em pictures 


Sanyo plans to produce monthly one 
million thermal converters. 

Specifications for its panel cool- 
ing system are d-c input 2.2 Kw, 25 
a, maximum cooling capacity —20 
C, and water circulation 0.2 cubic 
meter/per hour. 


Pilots, Forecasters 
To Test New System 


ONE-YEAR TEST of direct pilot-to- 
weather-forecaster communications 
systems has been agreed to by 
Federal Communications Commis- 
sion and Federal Aviation Agency. 
U. S. Weather Bureau also will par- 
ticipate. The service will operate 
at 122.6 Mc. 

Tests will be conducted in the 
Washington, D.C., and Kansas City 
areas. 

FCC statement on the tests says 
the objective will be to determine 
degree of need and best ways of 
making such direct information 
transmissions to greatest number 
of users. 

Forecasters will use the direct 
transmission system to answer 
questions as they come in from 
pilots and give explanations on 
hazardous weather conditions 
along the line of flight. Plans are 
to stress the form in which infor- 
mation is transmitted for accurate 
translation in the aircraft. Re- 
search will also be done to deter- 
mine interference hazards to ad- 
jacent channels. 
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SUMMING AMPLIFIER 
Model ASA 


REFERENCE OSCILLATOR 


Model ARO 


‘ LOW-LEVEL VCO 

VOLTAGE REGULATOR .\ all |RIG Channels 
Model ASR : , plus higher 
frequencies 


ULTRA-STABLE VCO [ee true differential 
all IRIG Channels floating input 


plus higher : ait Model AOV-10 
frequencies 

(1%”x 1%e”x 15%”) 

Model AOV-3A 


se 


r MINIATURE VCO 
r A 


all IRIG Channels 
f DCS plus higher 
frequencies 


: AIRB ORNE (1.50”x 1.06”x.875”) 
\ COMPONENTS 


& 


Model AOV-11 


Plug-In 
MODULAR BASES 


Model AMC 


RADIATION-RESISTANT VCO 
super performance 
all IRIG Channels 


plus higher frequencies ELECTRONIC COMMUTATOR 
Model AOV-12 sample rates to 20000/sec. 
all standard IRIG configurations 
Model APC-2 


The only PHYSICALLY and ELECTRICALLY INTERCHANGEABLE 
high- and low-level VCO’s available! 


Compare these features: 
e Best performance specifications available 
Off-the-shelf delivery 
The only reactor-tested components available 


The only complete standard line of do-it-yourself system 
components including mounting bases 


Nationwide field consultation service 


For more information, write us at Dept. E-6. 


io. "Ro a 
DATA-CONTROL SYSTEMS, INC. 


Los Angeles «+ Palo Alto *« Washington, D. C. 
Home Office: E. Liberty St., Danbury, Conn. Ploneer 3-9241 
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Practical Products for Creative Engineering 


HOW CAN YOUrBE SUCe 
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OF SWITCH REtCIAGIEER 


You can be sure of OAK switches because of 


OAK EXPERIENCE 


Oak has been in the switch business for almost 
30 years. In this time, we’ve produced more than 
350,000,000 switches of all types—rotary, push- 
button, lever, slide, and snap. Our extensive ex- 
perience in switch design can, in many cases, 
enable us to render your switching needs into 
an effective, yet simpler and less costly design 


of OAK switches because of 


OAK PRODUCTIVE 
CAPACITY 


We have recently consolidated our entire 


You can be sure 


assembly operation in our new 206,000 sq. ft. 
plant in Crystal Lake, Ill. With its more efficient 
layout, with new production equipment, and 
Oak’s highly-skilled employees, we will be able 
to reduce delivery time on your switch orders. 
Our goal, in time, is to provide you with the 
shortest delivery cycle obtainable. 


FOR DETAILED SPECIFICAT 


IONS ON ALL OAK SWITCHES SEND FOR OUR COMPREHENSIVE 4TH EDITION SV 


You can be sure of OAK switches because of 


OAK RESEARCH 
and DEVELOPMENT 


Oak has pioneered the development of the 
double-wiping spring clip that assures positive, 
high-pressure contact under normal conditions 
throughout the life of a switch. Oak researchers 
have developed special new alloys for contacts 
that retain their tension under high temperature 
operation. Our development engineers are con- 
stantly striving to find better ways to handle 
all your switching needs. 


You can be sure of OAK switches because o 


OAK CRAFTSMANSHIP 


Oak craftsmanship begins with careful, exacting 
quality control from raw materials to finished 
product. Oak tool engineers design new or 
adapt existing fabricating and assembly equip- 
ment to meet ever-changing production needs. 
Their special know-how enables Oak to pro- 
duce parts to more critical tolerances without a 
corresponding increase in cost. 


VITCH CATALOG 


OAK MANUFACTURING CO. 


CRYSTAL LAKE, 


ILLINOIS 


telephone: Crystal Lake, 459-5000 
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Handy & Harman 


Siteer a, 


Has every form of silver for 


Silver, in many forms and alloys, is a necessity in the elec- 
tronics and electrical industries. To meet this need on a 
high quality level, Handy & Harman manufactures powder, 
flake, paint, paste, sheet, strip, wire, etc., for printed circuits, 
wiring, resistors, condensers, thermistors, contacts, printed 
terminal strips on glass, ceramics, plastic laminates, etc. 


Another “At Your Service” Division of the Handy & Harman 
Silver Supermarket is our Research and Engineering 
Department. Always ready to help you with any problem 
or project you may have involving silver for any application. 
VISIT OUR BOOK DEPARTMENT 

We have five Technical Bulletins giving engineering data 
on the properties and forms of Handy & Harman Silver 
Alloys. We would like you to have any or all of those that 
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your electronics applications 


particularly interest you. Your request, by number, will re- 
ceive prompt attention. 


Fine Silver Bulletin A-1 
Bulletin A-2 
Bulletin A-3 
Bulletin A-4 


Bulletin A-5 


Silver-Copper Alloys 
Silver-Magnesium-Nickel 
Silver Conductive Coatings 
Silver Powder and Flake 


Your No.1 Source of Supply and Authority 
on Precious Metal Alloys 


HANDY & HARMAN 


General Offices: 850 Third Ave., New York 22, N. Y. 
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building block or plug-in card 


Which package fits into your design? Packaged either way, Delco Radio Digital 

Modules meet or exceed all MIL-E-5272D (ASG) environmental requirements. 

Continuing life tests on these computer circuits now exceed four and one-half 

million transistor hours without a failure. The modules perform all the standard 
logic functions and come in many basic types and variations. Delco modules in the transistorized building block package are 
ideally suited for airborne guidance and control because of their extreme ruggedness, compactness and reliability. All miniature 
building block modules employ three dimensional welded wiring techniques and are vacuum encapsulated in epoxy resin. Delco 
Radio can offer you off-the-shelf digital circuits packaged as building blocks or plug-in cards, or can supply circuits to meet your 
specific needs. Our Sales Department will be happy to send you complete engineering data. Just write or call. & Physicists and 
electronics engineers: Join Delco Radio’s search for new and better products through Solid State Physics. 


PIONEERING ELECTRONIC PRODUCTS THROUGH SOLID STATE PHYSICS 
Division of General Motors « Kokomo, Indiana 
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how to capture a bat =- underwater 
-with a Pl tape recorder 


Ey 


face. In studying these bats, Harvard Professor Donald R. Griffin captures 


To satisfy a yen for sea food, a particularly interesting member 


of the bat family catches fresh fish by reaching beneath the sur- 


the bat's ‘‘radar’’ with a microphone in the air and a hydrophone in the 
water. The pulses of sound are recorded on alternate channels of a Pl 


tape recorder, and played back at reduced speeds so that the original 
frequencies, 15 to 200 kilocycles, become audible. 


In other studies, Professor Griffin has captured bat sounds in stereo. Using 
a pair of microphones located at different points, he has recorded and 


measured the arrival time of sound pulses to determine the bat's changing 
position with respect to the two microphones. 


For capturing bat sounds and other dynamic phenomena for conversion to 
electrical form, Pl recorders offer a number of distinct advantages over 


conventional instrumentation magnetic tape recorders. A brief note from 
you will capture the details. 


PI 


REPRESENTATIVES IN PRINCIPAL CITIES THROUGHOUT THE WORLD 


PRECISION INSTRUMENT COMPANY 


101ll Commercial Street ° San Carlos . California 


Phone LYtell 1-444! . TWX: SCAR BEL 30 
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MEETINGS AHEAD 


May 15-17: Microwave Theory & 
Tech., National Sym., PGMTT 
of IRE; Sheraton Park Hotel, 
Wash. D. C. 


May 17: Reliability & Quality Con- 
trol, Product Engineering, Joint 
PGRQC and PE of IRE; Willkie 
Memorial, N. Y. C. 


May 22-24: Communications Sym- 
posium, (GLOBECOM V) PGCS 
of IRE, AIEE; Sherman Hotel, 
Chicago. 


May 22-24: National Telemetering 
Conf., PGSET of IRE, AIEE, 
IAS, ARS, ISA; Sheraton Tow- 
ers Hotel, Chicago. 


May 22-25: Electronic Parts Dis- 
tributors Show, Electronic Indus- 
try Show Corp.; Conrad Hilton 
Hotel, Chicago. 


May 23-25: Large Capacity Memory 
Techniques for Computing Sys- 
tems, Office of Naval Research; 
Dept. of Interior Auditorium, 
Wash., D. C. 


May 31-June 2: Frequency Control 
Symposium, U. S. A. Signal R & 
D Lab.; Shelbourne Hotel, At- 
lantie City, N. J. 


May 31-June 2: Radar Symposium, 
Univ. of Michigan Inst. of Sci- 
ence & Technology; Ann Arbor, 
Mich. 


June 5-8: Instrument-Automation 
Conf. & Exhibit, ISA; Royal 
York Hotel, Toronto, Ontario, 
Canada. 


June 8-9: National Electrical Man- 
ufacturers Assoc., NEMA; Bilt- 
more Hotel, Los Angeles. 


Aug. WESCON, L. A. & 
S. F. Sections of IRE, WCEMA; 
Cow Palace, San Francisco. 


22-25: 


Sept. 11-15: Instrument-Automa- 
tion Conf. and Exhibit, ISA; 
Sports Arena, Los Angeles. 


Oct. 9-11: National Electronics 
Conf., IRE, AIEE, EIA, SMPTE; 
Chicago. 


Nov. 14-16: Northeast Research & 
Engineering Meeting, NEREM; 
Commonwealth Armory and Som- 
erset Hotel, Boston. 
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In your 
sealing orbit! 


E-1 
GLASS-T0-METAL 
SEALS 


SEALS FOR ALL A 


INDIVIDUAL 
TERMINALS 


Ruggedized E-I Glass-to-Metal Seals have demonstrated 
muaneseD their complete reliability in severe environments 
TERMINALS in thousands of critical commercial and space age 

applications. From individual terminals to 
sub-miniature closures, E-I offers widest possible 
THREADED design flexibility, plus the economy of standardized 
SEALS production on every type of seal. 


Complete ‘‘on-the-spot” engineering service is available 
nationwide, in Canada and abroad. A large, strategically 
ee ZB located staff of qualified sales engineers provides 
sa the assistance needed to help solve your hermetic 
sealing problems. Call or write for literature 
or recommendations on specific applications. 
scEsitt 


ELECTRICAL Patented in Canada, ony etd 
i i in m, oO. i 4 
COLOR CODED IN D U STRI ES “ eenane in U. ¢ under No. 2561520 


TERMINALS 


MURRAY HILL, NEW JERSEY, 


A Division of Philips Electronics 4 Pharma 
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THINK ABOUT IT: Six diodes interconnected in 


a single, standard-size transistor can. 


General Instrument Research Labs thought 


about it...then produced it along with a 
whole new array of computer logic ‘‘nano- 
circuits’ that offer unusual design flexibil- 
ity. ™& The General Instrument concept per- 
mits nanocircuits to be transferred directly 
to conventional-component circuitry. This 
approach frees the circuit designer of the 
limitations of ordinary microcircuitry. And, 
because the heat-generating elements are 
kept outside the can, circuit reliability is in- 
creased. @ It is this applied imagination, 
which General Instrument brings to all semi- 
conductors, that underiines the distinction 
between rhetoric and reason. @ Get specific 
details about General Instrument nanocir- 
cuits from one of our sales offices or the 
franchised distributor nearest you. Or write 
for Bulletin NC-10. General Instrument, 
Semiconductor Division, 65 Gouverneur 


Street, Newark, New Jersey. 


GENERAL INSTRUMENT 
SEMICONDUCTOR 
DIVISION 
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Nanocircuits bring several important advantages to computer logic design, not the least of which is size reduction. 


This one packs six diodes (it could have been a diode-transistor combination) into a standard TO-5 case. @ Equally 
important in the General Instrument concept: only the active components (surface-passivated for stability) are fused 
to the common substrate. The diodes are not exposed to the heat of such loss-generating components as resistors 
and capacitors whose demands differ from those of the active elements. ™ Not only is component reliability increased 
but, since the semiconductors are pre-selected from a 100%-tested standard product line, the designer can evaluate 
circuit reliability rather than that of individual components. This technique reduces the number of assembly and test- 
ing operations, so cost is lower, too. @ General Instrument also allows the logic designer the flexibility of transferring 
new or existing circuits, breadboarded with conventional components, directly into nanocircuits. Let us show you how. 


‘ =f 
By 
| 


Get complete details on nanocircuits and other semiconductor | 

devices from one of our sales offices or the franchised distributor near- 

est you. Or write today for Bulletin NC -10 to General Instrument, 
Semiconductor Division, 65 Gouverneur Street, Newark, New Jerse 


SEMICOND UCTOR DIVISION Hh AND/OR Coincidence Gating Circuit Pins 1& Sare‘n’ commons. Pins 2,344 
Hid - are one set of ‘p’ leads ; 6, 7& 8 the other, 
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planting —t 


for tomorrow 


You've heard of the “hard sell” and the “soft sell” — but many of our advertisers are 
also interested in the “long sell”. 


This is planned advertising. You might call it “planting for tomorrow” 


The sales seed in an advertising message bears abundant fruit if sown in fertile ground 
. readers of this publication, for example, who, in buying this issue, have demon- 
strated their interest in what we have to say. 


As a member of the Audit Bureau of Circulations*, our circulation records have been 
audited and the facts published — by this impartial organization of advertisers, adver- 
tising agencies, and publishers. These bedrock facts about our circulation audience 
can help you to plan more productive advertising. 


Is your own planned selling based on circulation facts? You can be ABC-sure. Ask 
to see a copy of our latest circulation report. 


= 


la A McGRAW-HILL PUBLICATION + 330 W. 42nd ST. * NEW YORK 36, N. Y. @ 


Cura 


@y electronics 


* Through the reports issued by the Audit Bureau of Circulations, this publication, along with 
other publisher members of ABC, voluntarily and regularly give the buyers of advertising more 
verified factual information than is available for any other advertising media at any time. 
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Mallory solid tantalum capacitors for 


From industry’s widest selection. Type TAM; square-case, self-insulated, grid-spaced 


parallel leads. 
. EXCEPTIONAL STABILITY 


_. . FREE FROM ELECTROLYTE LEAKAGE ... plus 11 other types—high temperature types... 

_ BROAD TEMPERATURE RANGE microminiature to high capacity . . . foil type... 

. HIGH CAPACITANCE/VOLUME RATIO hundreds of ratings. Write for complete literature on 

all 13 types of Mallory Tantalum Capacitors . . . and 

Metal-case subminiature Type TAS; ratings from for a consultation on your requirements. Mallory 
.33 to 330 mfd., 35 to 6 volts . . . and encapsulated Capacitor Company, Indianapolis 6, Indiana. 
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transistorized miniature equipment 


Mallory Tantalum Capacitors 
Stocked by these distributors 


Arlington, Va. 
Rucker Electronic Products 
Baltimore, Md. 

Radio Electric Service 
Binghamton, N.Y. 

Federal Electronics 
Boston, Mass. 

Cramer Electronics, Inc. 

DeMambro Radio Supply Co. 

Lafayette Radio 
Bridgeport, Conn. 

Westconn Electronics 
Buffalo, N.Y. 

Wehle Electronics 
Chicago, Ill. 

Allied Radio Corp. 

Newark Electronics Corp. 
Cincinnati, Ohio 

United Radio 
Cleveland, Ohio 

Pioneer Electronics 
Dallas, Texas 

on gy Supply Co. 
Dayton, Ohio 
ilied Suse’ Co. 
Denver, Colo. 

Denver Electronics 
Houston, Texas 

Harrison Equipment Co., Inc. 

Lenert Company 
Indianapolis, Ind. 

Graham Electronics 
Los Angeles, Calif. 

California Electronics 

Kierulff Electronics, Inc. 

Electronic Supply Corp. 

Radio Product Sales 
Minneapolis, Minn. 

Northwest Radio 
Montreal, Que. 

Canadian Electrical Supply Co. 
Mountainside, N.J. 

Federated Purchaser, Inc. 
Nashville, Tenn. 

Electra Dist. Co. 
Newark, N.J. 

Lafayette Radio 
New York, N.Y. 

Harrison Radio Corp. 

Harvey Radio Co., Inc. 

Lafayette Radio 

Terminal Hudson Electronics 
Oakland, Calif. 

Elmar Electronics, Inc. 
Orlando, Fla. 

East Coast Radio 
Ottawa, Ont. 

Wackid Radio-TV Lab. 
Palo Alto, Calif. 

Zack Electronics 
Perth Amboy, N.J. 

Atlas Electronics 
Philadelphia, Pa. 

Herbach & Rademan 

Philadelphia Electronics 
Pittsburgh, Pa. 

Radio Parts Co. 
St. Louis, Mo. 

Olive Electronics 
Seattle, Wash. 

F. B. Connelly Co. 
Tampa, Florida 

Thurow Distributors, Inc. 
Toronto, Ont. 

Alpha Aracon Radio Co. 

Electro Sonic hae 

Wholesale Radio Electronics 
Tucson, Ariz. 

Standard Radio Parts 
Tulsa, Okla. 

fers oot supely Co. 
Washington, D.C. 

Capitol Radio Wholesalers 


Electronic Industrial Sales 
White Plains, N.Y 
Westchester Electronic Supply Co., 
} Winston-Salem, N.C. 
: Dalton-Hege Radio 


A complete line of aluminum and tantalum as A i me) RY 


electrolytics, motor start and run capacitors 
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A NEW SERVICE 


Vv 
NOTICE 


READERS 


FREE 


REPRINT 


OF THE 


MONTH} ...an extra sensitive 


Each month the editors " : | 
of electronics are selecting 


a significant article and 


ofering it in reprint form for convenient readout 








Phe Ma om wit || 
an article from the May 
5th issue. It is a two page 
article by Fred W. Kear— applications for Raytheon’s new highly sensitive light indicators. 


Digital Control Uses Uni- Designed to fit into computer and instrumentation circuitry, the light in- 


M ® 2 dicators are triggered by typical transistor circuit signals. Response is fast. 
junction Transistors. act. 
Power requirements are small. 


Visual display of logic circuit conditions is but one of many low-level signal 


The bistable characteris- Each light module is a miniaturized Weld-Pak assembly, designed for 


tic of the unijunction tran- 
sistor makes it a useful 
control device for digital 
circuits, replacing many 
components used in con- 
ventional transistor switch- 
ing circuits, reducing 
packaging size and lessen- 
ing maintenance prob- 
lems. This article discusses 
the use of unijunction 
transistors in readout and 
control circuits. 


Order your free copy 
now by checking the ap- 
propriate box on the 
Reader Service Card in 
this issue. 


electronics 


i ” 


center-to-center panel mounting. Components are welded for reliability 


. encapsulated for ruggedness. Light intensity is high and life exceeds 
5,000 hours. Available in red and clear. Other color lenses on request. 
For full technical data please write: Raytheon, Industrial a 


Division, 


RAYTHEON LIGHT 


Types 


Neon Glow Lamp 


55 Chapel Street, Newton 58, Massachusetts. 


INDICATOR MODULES 


Fila- 
incandescent mentary 





WM 2000 


WM 2001 | WM 2002 


Thyra- 
tron 


Cold 
Cathode 
Thyra- 
tron 





WM 2003 | WM 2004/| WM 2005 WM 2006 


WM 2007 





NEGATIVE LOGIC 


Turn ON 


Turn OFF 


Turn ON | Turn OFF 





POSITIVE LOGIC 


Turn ON 


Turn OFF Turn ON 


Turn OFF 





On power, mW 


200 200 








200 250 250 360 


110 





Standby power 


—100V at 2mA, 6V at 0.1 


mA —12V at 20mA 1.25 Vac 
6V at 0.1 mA at 250 mA 


70 Vdc at 
1.5 mA 





Type of trigger 
signal 








—6/—10V 


—5/-—10V | +6/+10V 








+5/+10V} —5/-—10V}+5/+10V] +4.5V 














+4.0V 











RAYTHEON COMPANY 





INDUSTRIAL COMPONENTS DIVISION 


| For Small Order or Prototype Requirements See Your Local Franchised Raytheon Distributor. 
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RAYTHEON DISTRIBUTORS 


in 59 cities offer 


RAYTHEON 
LIGHT MODULES 


«+. at no penalty in price 


If no Raytheon Distributor is listed for your area, we will 
be pleased to send you the name of the Distributor nearest 
you. Please write; Raytheon, Distributor Products Divi- 
sion, 411 Providence Turnpike, Westwood, Massachusetts. 


Raytheon Distributors in your area include: 








ALABAMA 
Birmingham 
Forbes Distributing Company 
AL 1-4104 
MG Electrical Equipment Company 
FAirfax 2-0449 
Mobile 


Forbes Electronic Distributors, Inc. 
HE 2-7661 


ARIZONA 
Phoenix 
Radio — & Appl. Corp. 
AL 8-6121 
Tucson 
Standard Radio Parts, Inc. 
MA 3-4326 


CALIFORNIA 
Burbank 
Valley Electronic Supply Co. 
Victoria 9-3944 
Glendale 
R. V. Weatherford Co. 
Victoria 9-2471 
Hollywood 


Hollywood Radio & Electronics, Inc. 


HO 4-8321 
Inglewood 
Newark Electronics Company 
ORchard 4-8440 
ORegon 8-0441 
Los Angeles 
Federated Purchaser 
BRadshaw 2-8771 
Graybar Electric Company 
ANgelus 3-7282 
Kierulff Electronics, Inc. 
Richmond 8-2444 
Oakland 
Brill Electronics 
TE 2-6100 
Elmar Electronics 
TEmplar 4-3311 
Palo Alto 
Zack Electronics 
DA 6-5432 
San Diego 
Kierulff Electronics Inc. 
BR 6-3334 
Radio 44 aaa 
BE 9 
San Jostens 
Fortune Electronics 
UN 1-2434 
Santa Ana 
Airtronic Sales, Inc. 
Kimberly 5-9441 
Santa Monica 
Santa Monica Radio Parts Corp. 
EXbrook 3-8231 


COLORADO 
Denver 
Ward Terry Company 
AMherst 6-3181 
CONNECTICUT 
East Haven 
J. V. Electronics 
HObart 9-1310 
DISTRICT OF COLUMBIA 
Electronic Wholesalers Inc. 
HUdson 3-5200 
Empire Electronic Supply Co. 
OLiver 6-3300 
FLORIDA 
Miami 


FRanklin 1-4636 
Electronic Equipment Co., Inc 
Ewton 5- 
Orlando 
Wholesale Radio Parts Co., Inc 
GArden 4-6579 
West Palm Beach 
Goddard Distributors, Inc. 
TEmple 3-5701 
ILLINOIS 
Chicago 
Allied Radio Corporation 
HAymarket 1-6800 
Newark Electronics Corp. 
STate 2-2944 
INDIANA 
Indianapolis 
Graham Electronics Supply Inc. 
MElrose 4-8486 
LOUISIANA 
New Orleans 
Columbia Radio and Supply Co. 
7-0111 


MARYLAND 
Baltimore 
Wholesale Radio Parts Co., Inc 
Mulberry 5-2134 
MASSACHUSETTS 
Boston 
Cramer Electronics, Inc. 
COpley 7-4700 
DeMambro Radio Supply Co., Inc 
AL 4-9000 
Graybar Electric Co. 
HUbbard 2-9320 
Lafayette Radio Corp. of Mass. 
HUbbard 2-7850 
Cambridge 
Electrical Supply Corp. 
UNiversity 4-6300 
MICHIGAN 
Detroit 
oe Electronics, Inc. 
UN 1-6700 


East Coast Radio & Television Co. 


MISSISSIPPI 
Jackson 
Ellington Radio, Inc. 
FL 3-2769 
MISSOURI 
Kansas City 
Burstein-Applebee Company 
BAltimore 1-1155 
Walters Radio Supply, Inc. 
VA 1-8058 
St. Louis 
— Electric Company 
JEfferson 1-4700 
University City 
Olive Industrial Electronics 
VOlunteer 3-4051 
NEW HAMPSHIRE 
Concord 
Evans Radio 
CApital 5-3358 
NEW JERSEY 
Camden 
— b ony Supply Co. | 
WO 4-8560 (in Phila.: WA 7037) 
Mountainside 
Federated Purchaser Inc. 
AD 8-8200 
NEW YORK 
Binghamton 
Stack — Electronics, Inc. 
Buffalo 
Genesee Radio & Parts Co., Inc 
TR 3-9661 
Wehle Electronics Inc. 
TL 4-3270 
Elmira 
Stack Industrial Electronics, Inc. 
RE 3-6513 
Ithaca 
Stack Industrial Electronics, Inc. 
IThaca 2-3221 
Mineola, Long Island 
Arrow Electronics, Inc. 
Ploneer 6-8686 
New York City 
H. L. Dafis, Inc. 
EMpire 1-1100 
Milo Electronics Corporation 
BEekman 3-2980 
Sun Radio & Electronics Co., Inc 
ORegon 5-8600 
Terminal-Hudson Electronics, Inc. 
CHelsea 3-5200 
OHIO 
Cincinnati 
United Radio Inc. 
CHerry 1-6530 
Cleveland 
Main Line Cleveland, Inc. 
EXpress 1-4944 
Pioneer Electronic Supply Co. 
SUperior 1-9411 


Columbus 
Buckeye Electronic Distributors, Inc. 
CA 8-3265 
Dayton 
Srepco, Inc 
Baldwin “43871 
OKLAHOMA 
Tulsa 
Radio, Inc. 
LUther 7-9124 
S & S Radio Supply 
LU 2-7173 
OREGON 
Portland 
Lou Johnson Company, Inc. 
CApital 2-9551 
PENNSYLVANIA 
Philadelphia 
Almo Radio Company 
WAlnut 2-5918 
Radio Electric Service Co. 
WAinut 5-5840 
Pittsburgh 
Marks Parts Company 
FAirfax 1-3700 
— 
The George D. Barbey Co., Inc 
FR 6-7451 


or 
Wholesale Radio Parts Co., Inc. 
47-1007 


TENNESSEE 
Knoxville 
oe Brothers Company 


TEXAS 
Dallas 
Graybar Electric Company 
Riverside 2-6451 


0, 
ED 2- nis ‘in Dallas: AN 2-5026) 
Houston 
Busacker Electronic Equipment Co. 
JAckson 6-4661 
Harrison Equipment Company 
CApitol 4-9131 
UTAH 
Salt Lake City 
Standard Supply Company 
EL 5-2971 
VIRGINIA 
Norfolk 
Priest Electronics 
MA 7-4534 
WASHINGTON 
Seattle 


Western Electronic Company 
AT 4-0200 
WISCONSIN 
Milwaukee 
Electronic Enterprises, Inc. 
GR 6-4144 





RAYTHEON COMPANY 
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DISTRIBUTOR 


1961 


PRODUCTS 


DIVISION 
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space systems planning and 
engineering in a unique role 


The scientists and engineers of Aerospace Corporation are in the fore- 
front of advanced planning and general systems engineering. Their unique 
role : critical civilian link uniting government and the scientific-industrial 
team developing space systems and advanced ballistic missiles. In pro- 
viding broad scientific and technical leadership to every element of this 
team, they are engaged in activities spanning the spectrum from formu- 
lating new weapons systems concepts to technical supervision of the 
over-all industry team performing research, development, and test of 
missile/space systems. Specific activities include investigation of tech- 
niques for improving the state-of-the-art in propulsion, structures, guid- 
ance, communications and other engineering skills related to missile/space 
missions; feasibility studies of new weapons systems concepts and pre- 
liminary design of promising systems; formulation of development 
programs; conduct of critical experiments; technical supervision of the 
development and test program. Men with these backgrounds are invited 
to write to Mr. George Herndon, Aerospace Corporation, Room 110, 
P. O. Box 95081, Los Angeles 45, California. 


Organized in the public interest and dedicated to providing objective leadership 
in the advancement and application of space science and 


technology for the United States Government. 


AEROSPACE CORPORATION 
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237A-1A ° 


IN A SINGLE, ROTATABLE 


Collins 237A-1A Log Periodic Antennas with fre- 
quency independent radiation patterns and con- 
stant input impedances have been proven in com- 
munication installations throughout the world. 
High performance and broadband coverage elim- 
inate the need for multiple antenna structures and 





ANTENNA 


reduce site costs. A reversible rotator and rotary 
coaxial connection facilitate full 360° rotation of 
the unidirectional antenna. Easily installed by use 
of tilt up mast. Other broadband antennas avail- 
able for wide frequency ranges within the 2-10,000 
mc spectrum. Write for descriptive brochure. 


| 
COLLINS 
\_4 


COLLINS RADIO COMPANY e CEDAR RAPIDS. IOWA 
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( nly WAN OM AIL Type /4 


rolaizia-wr- Mmerelaliialelelel-ih am Melal-le)(-me- 10m omt=10Masled mi om Vaalelilit-is 


fo] mmeotelalaialtlel et 
automatic 
fakeli-1-maleleig— 


laat-t-t-1 ela leat jal! 


Adding new versatility to 
your Automatic Noise Figure Meas- 
urement equipment, AIL now offers 
the outstanding Type 74 Automatic 
Noise Figure Indicator with a tunable 
Frequency IF Amplifier...or you can 
purchase the Tunable IF Amplifier for 
modification of your present Type 74 
equipment. 

Single frequency units are 
also available with greater sensitivity 
and broader bandwidth. 

The AIL Type 74 is designed 
to permit the adjustment of receiver 
parameters to minimize noise figure. 
No special training is required for use 
on the production line, in the labora- 
tory, or in the field. 














Write for full information to: 


check there high pextounance features 


Noise Figure Range, RF or IF .. High range —23 to 36 db with 
extension to infinity 
Low range —0 to 25 db 
Automatic: Low range +1/2 db; 
High range +1 db 
Manual: +0.1 db with AIL 
Type 30 Attenuator 


AGC range: 65 db minimum 
Front panel IF gain control 


30 and 40 to 180 mc (tunable); 
other frequencies available 


Sensitivity 100 microvolts 
PIN ca ic vnSéentadanc ds onekannuansonaen 2.0 mc minimum 
Recorder Outputs Noise figure and AGC 


Accuracy 


Automatic Operation 
Manual Operation 
Input Frequency 


Standard Models Available 
Band- Sensi- 
IF (mc) Width tivity 
30 (fixed) 6 50 
60 (fixed) 6 100 
30 & 40 to 180 2 100 
30&40to180 2 100 


Part Number 


07413 
07416 
07414 
07404 * 
*1F Amp. Only 





Twelve AIL Type 70 Noise Generators 
provide continuous coverage from 12 mc 
to 40,000 mc...most complete line of noise 
generators available for automatic noise 
figure measurements, 





AIRBORNE INSTRUMENTS LABORATORY 


DEER PARK, LONG ISLAND, NEW YORK 


A DIVISION OF CUTLER-HAMMER INC. 
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The Avnet System 


created a new Concept of Readiness--5 years ago! 


The dots above represent Avnet’s stock of different types in | particular line of components 
(in this case, connectors). There are over 70,000 dots. Avnet’s assembly facilities enable them 
to supply over 70,000 different types of connectors in any quantities, to meet emergency and 
prototype requirements. This flexibility is what The Avnet System means by “Readiness” to 
fill an order. Any order. 


Is this a new state of Readiness at Avnet? Did Avnet recently stock all their Centers? Did 
Avnet rush to set up Assembly Facilities for Bendix Connector Prototype Requirements? 
No! 

his state of Readiness at Avnet is 5 years old. 5 years ago Avnet foresaw today’s electronic 
requirements and began stocking in depth. Then assembly facilities were set up to maintain a 
stock in breadth. Depth Breadth Flexibility 8 Service-Stocking Centers On-the-spot 
quality control Thorough knowledge of assembly operations for prototype needs 5 years 
experience actually doing it Readiness. It’s an old story at Avnet. 

And each new day brings more and more companies who want to benefit by Avnet’s unique, 
historic Readiness. Is your company among them? 


THE AVNET SYSTEM 
Men Methods Materials Management 
AVNET ELECTRONICS CORP 


AVNET 


hing Facilities: L 
ff 
oma 


MECHANICAL 
PRODUCTS 


(> 


SPRAGUE 
CAPACITORS 


~ 


ice Centers and Sti 


pile 


BENDIX SCINTILLA 
CONNECTORS 


s Angeles, Cal Sunnyvale, Cal Seattle, Wash Salt Lake City, Utah + Chicago, Mil 


ao 


4 © 


microoorT 
CONNECTORS 


Dayton, Ohio ~ Westbury, L. I Burlington, Mass. 





se a 


oF 


CONTROL SWITCH 
DIVISION 


Mail me information on the com 


ponents circled at left 
BABCOCK 
RELAYS 


1 


TIC PRECISION 
TRIMMERS 


SPERRY RHEEM 
SEMICONDUCTORS SEMICONDUCTORS 


— 


KING SUBMIN.HI-TEMP 
CERAMIC CAPACITORS 





NAME 
ta 


ROBERTSON SPLICE & 
CONNECTOR CASES 


a —-— 


U.S. SEMCOR ee 
SEMICONDUCTORS 


(Clip this bottom section to your let 
- . terhead, mail to The Avnet System, 


a aia Publications Section, 70 State Street, 
om ae % AME) ( 


SANGAMO 
CAPACITORS 





tes, 


Westbury, Long Island, N. Y. Your 
request will be expedited within 90 


CLARE 
RELAYS 


pos aae 





AVNET AUTO. CONNECT- 
OR AND CABLE TESTER 





avo MULTI- 
RANGE METERS 


WIDNEY DORLEC CON- 





STRUCTIONAL SYSTEM 





SULLIVAN PRECISION 
|MEASURING APPARATUS 








SERVO DESIGN AND 
TESTING EQUIPMENT 





minutes of receipt.) 
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Notable Aclievernetis 
ot JFL. 


TOTAL DISTANCE 
455,682 MILES 


CAREER OPPORTUNITIES AT JPL 
IN THESE FIELDS — NOW 


Electronic Engineers 
... for component and system design of deep 
space communications, instrumentation, and auto- 
matic control equipments 
... for microwave and RF solid state circuit design 
and flight evaluation. 
... for project management assignment on ad 
vanced development and contracted effort in space 
communications. 


Physicists 

... for analysis in communications theory, orbital 
mechanics, guidance and control, and systems 
performance. 

for analysis of digital communication and con- 
trol systems; real-time digital computer and 
closed-loop systems 
... for research and development of servo and 
control mechanisms for large ground based and 
spacecraft antenna systems 

o 


Other opportunities exist for electronic engineers 
and physicists in many areas at JPL which has 
been assigned the responsibility for the nation’s 
Lunar, Planetary and Interplanetary unmanned 
exploration programs. 
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MOON BOUNCE...a collaborative project of the 
National Aeronautics and Space Administration, 
the Jet Propulsion Laboratory, and the Australian 
Ministry of Supply to link two continents by radio 
signals bounced off the Moon 


ELAPSED TIME 
2.44 SECONDS 


On February 10, 1961, California and Australia 
were linked in the first international space com- 
munication experiment that bounced voice mes- 
sages between the two points via the Moon. The 
words were beamed at the Moon from the Jet 
Propulsion Laboratory transmitter at Goldstone, 
California to the receiver at Woomera, Australia. 


Principals in the conversation were Dr. Hugh L. 
Dryden, NASA Deputy Director, whose voice was 
relayed from Washington by telephone; Dr. Lee 
DuBridge, President of California Institute of Tech- 
nology, who spoke directly from Goldstone; and Alan 
Hulme, Australian Minister of Supply at Woomera. 


The occasion tested the new Australian station, 
the second of three Deep Space Instrumentation 
stations developed and directed for the National 
Aeronautics and Space Administration by the Jet 
Propulsion Laboratory. 


CALIFORNIA INSTITUTE OF TECHNOLOGY 


JET PROPULSION LABORATORY 
PASADENA, CALIFORNIA 
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FABRICATED 


- ES ELECTRO-PLATED 


iM 


MOLDED 


Compromise 


IN THE DESIGN OR PRODUCTION OF 


CUSTOM SLIP RING ASSEMBLIES... 


. at Breeze. With the depth of design 
and production capabilities and facilities 
at Breeze Corporations, your slip ring re- 
quirements are met without compromise. 
Breeze produces custom slip ring assem- 
blies by all of the reliable methods and 
techniques, thus assuring you of a unit 
tailored to meet your unique requirement. 


Let Breeze provide you with an uncom- 
promised design and production analysis 
before you buy. 


You'll want a copy of the new Breeze 
catalog 66SR which describes a wide range 
of custom units as well as Breeze 
standard slip ring assemblies. 


BREEZE CORPORATIONS, INC. 


700 Liberty Avenue, Union, New Jersey * Telephone: MUrdock 6-4000 





Manufacturers of electrical, electro-mechanical and hydro-mechanical 
components and systems and fabricated metal products. 
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Display storage tubes custom made 
for you. Westinghouse laboratory facilities and 
engineering staff assure you of the most ad- 
vanced design facilities at the lowest possible 
cost. Each tube is specially designed to meet 
your requirements and must prove its rugged- 
ness by passing the most severe environmental 
test conditions before approval. Westinghouse 
Display Storage Tubes combine high writing 
speed with excellent resolution, brightness, and 
storage capability. They incorporate a unique 
Westinghouse flood gun design which simpli- 
fies collimation and system set-up procedure. 
If you have a display storage problem, why not 
find out how we can help solve it? Write on 
company letterhead to: Westinghouse Electric 
Corporation, Elmira, N. Y. You can be sure... 
if it’s Westinghouse. 


CLT (#4) 


Examples of Westinghouse display storage tube design capabilities 


T 
WX-4187/ |WX-4611/ WX-4418/| WX-4581/ WX-4614/ 
WL-7268 | WX-4363| WL-7952 |WL-7682 WL-7174 | WL-7748 | WX-4584) WL-7033 











Maximum diameter-in 5%" 5%" su" 5° 54" 4%" 159/16" 








Maximum length-in 




















No. of write guns 








Type of focus 








Type of deflection ES ES 








1 
| 
| 
| 
t tir | 
Storage t min -< 


= 


| 
| 


30 | 60 0 0 30 2 6 |} 60 





Writing eed 7 in. /sec 


| 
| 
| 
| 


x 104 4x104| 4x 105 s 2x 105 | 3x105 |1.2x 106] 1x 105 





| 
| 4 
| 
| 
| 
ato 1 
7 | 





Erase 2 











| 69 








Viewing screen-KV 


| 
| sy 
E 





Brightness min.-ft 





Resolution 
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MIGHT on the MAl. 


EDO CONGRATULATES THE U.S. NAVY on its mighty deterrent fleet, symbolized by the U.S.S. 
George Washington on operational patrol — fast, far-ranging, Polaris-armed. Edo is proud to share as 
prime contractor in the Navy’s Polaris program by designing and building systems that are being tested 
and proved daily as the George Washington and her FBM sister ships prowl their protective missions 
... a fleet that will never attack first, but possess sufficient powers of retaliation, concealed beneath 


the sea, to discourage any aggressor from launching an attack upon our security.”* 


, ae In Canada: 


*President John F. Kennedy’s College Point 56, L. I., New York 
State of the Union message, (CANADA) LIMITED 


January 30, 1961 Cornwall, Ontario 
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CENTRALITE adapter (arrow) 
* slips easily into place on J & L 

Optical Comparator — used here 

to inspect tiny read/record head. 


CENTRALITE image of read/ 
record head clearly shows two mag- 
netic poles separated by aluminum 
foil insulator at 31.25 magnifications. 


Model FC-14 J & L Optical Comparator 


.. with CENTRALITE 


and PARABOLITE 


Simply slip on a CENTRALITE or PARABOLITE 
adapter, and your J & L TC-14 or FC-14 Optical Com- 
parator becomes even more versatile. You’ll use it for 
critical inspection jobs that may have previously seemed 
impossible. Micro inspection of this mesa diode assem- 
For example, CENTRALITE provides a highly concen- bly at 100 magnifications is clearly detailed 
trated light which now permits the projection of a precise aan cuales 
image of a tiny read/record head used in a computer 
component. Light is concentrated intensely on the part 
and reflected back through the J & L projection system 
onto the Comparator screen. CENTRALITE is also used 
for micro-inspection of a mesa diode assembly. 
PARABOLITE permits detailed examination of a tiny 
tunnel diode assembly by surrounding it with concen- 
trated light. Simply by rotating the diode, you can take a 
close look at seal, bubble configuration at fusion points, 
gold contact to wafer, and other critical details. 
Solve your inspection problems with J & L Optical 


P - S PARABOLITE makes possible a sharp 

Inspection Equipment. Send for Catalog LO-6013 now. close-up of bubble configuration at the 
fusion point of this tunnel diode (50 magni- 
fications). 


® 539 Clinton Street, Springfield, Vermont 


Turret Lathes « Automatic Lathes « Tape Controlled Machines « Thread & Form Grinders « Optical Comparators « Thread Tools 
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Nowhere is this closeness more apparent than at 
Lockheed Here, with each passing day, new technological 

advances help bring nearer the exploration of Mars, the Moon 

and Venus. 

As the time grows shorter, the pace grows faster. New 
designs in Spacecraft and Aircraft are rapidly being developed 
—and the number continues to mount. Included are: Missiles; 
satellites; hypersonic and supersonic aircraft; V/STOL; and 
manned spacecraft. 

For Lockheed, this accelerated program creates pressing 
need for additional Scientists and Engineers. For those who 
qualify, it spells unprecedented opportunity. Notable among 
current openings are: Aerodynamics engineers; thermody- 


WE'RE 
CLOSER 
THAN 
YOU 
THINK... 


Reading clockwise: Venus, 
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namics engineers; dynamics engineers; electronic research 
engineers; servosystem engineers; electronic systems engi- 
neers; theoretical physicists; infrared physicists; hydrodynami- 
cists; ocean systems scientists; physio-psychological research 
specialists; electrical—electronic design engineers; stress 
engineers; and instrumentation engineers. 

Scientists and Engineers are cordially invited to write: Mr. 
—. W. Des Lauriers, Manager Professional Placement Staff, 
Dept. 1505, 2408 N. Hollywood Way, Burbank, California. All 
qualified applicants will receive consideration for employ- 
ment without regard to race, creed, color, or national origin. 
U.S. citizenship or existing Department of Defense industrial 
security clearance required. 


LOCKHEED 


CALIFORNIA DIVISION 


Moon, Mars. Approximate distance from Venus to Earth, 25,000,000 miles: from Moon, 240,000 miles; from Mars, 50,000,000 miles. 


Photos courtesy of Mount Wilson and Palomar Observatories. 


55 





MEV / BOSS 


Signal Indicating - Alarm Activating 


GMT Fuse & HLT Fuseholder 
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Actual Size Sub- miniature design 


permits multiple mounting of fuses in 
limited space. Fuseholders can be 
mounted on \ inch horizontal centers. 


Fuse and holder combin- 
ation readily adaptable 
for use in equipment oper- 
ating at 300 volts or less, 
such as: communication 
equipment, business ma- 
chines, computors, con- 
trol equipment or other 
multiple circuit appara- 
tus where space is at a 
premium, 


I | 
A 


Sy 
SS 
— 


— «eee wee 


Indicating spring flashes color-coded 


flag when fuse opens 


to give quick, positive identifi- 
cation of faulty circuit. 


Indicator spring also makes con- 
tact with an alarm circuit so, it 
can be used to flash a light—or 
sound audible signal on fuse panel 
or at a remote location. 





Ask for bulletin GMCS on BUSS 
GMT fuses and HLT holders. 





—<ee ea eORea e  e w 








In the BUSS line, 


you'll find the type and size fuse to fit your every need 
... plus a companion line of clips, blocks and holders. — oh 


TRUSTWORTHY NAMES IN 
yg Ss SX. ELECTRICAL PROTECTION 


BUSSMANN MFG. DIVISION, McGraw-fdison Co, UNIVERSITY AT JEFFERSON, ST. LOUIS 7, MO. 
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SECRETS OF FIFTEEN HUNDRED MODELS 


ac RESISTANCE 
WIRE 


INSULATION 





This Design Feature HoldS@he Secret of the Greater 
Reliability in All 1544 Dayst#om Squaretrim™ Models 


All Daystrom Squaretrim potentiometers havet ni in common: our unique wire-in-the-groove 
resistive element. We start with an insulated Mipndrel. We then wrap the mandrel with 
resistive wire. But...and this is our exclusive @Bocess...just ahead of the wire is a tiny 
diamond tool which cuts a carefully controlled gr ve in the mandrel’s insulation. The wire 
is then wound tightly into this groove throughemiethe entire helix. As a result, each turn 
remains securely separate from the adjacent uri , thus anchoring the wire so that it will 
withstand severe shock and vibration without pil up and shorting out. 


Daystrom Squaretrims, with this unique winding hnique, offer you only the most reliable 
performance. Daystrom’s wide line of 1544 Simard Models offers you almost unlimited 
design latitude. 


Send for the catalog of trimming potentiome Mhat meet your specs and hold your specs 
under environmental stress... Daystrom S 
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1,, ZENER CURRENT (MILLIAMPERES) 






































¥ 
ts. 


V,, ZENER VOLTAGE (VOLTS) 


Typical Operating Characteristics Curve 


from MOTOROLA 


LOWER DYNAMIC IMPEDANCE MINIMIZES VOLTAGE FLUCTUATIONS © 
... helps reduce circuit complexity... eliminates components © 


The above curve emphasizes the principal advantage of Motorola’s new 1N821A series — 
6.2 volt temperature-compensated reference diodes. The slant, or slope, of the curve is due 
to the extremely low dynamic impedance of these new devices . 
maximum 





eg 


Ors 





ae eae 





.. 8 ohms typical, 10 ohms 


Because of this extremely low dynamic impedance (nearly half that of units available s 
elsewhere), reference voltage fluctuations due to current changes are minimized ...a pri- 

mary concern in reference applications. This amazing voltage stability allows you to sim- 

plify the complex constant-current circuits previously required . . 
and increasing reliability 
impedance units. 


. reducing components 
And, this new 1N821A series costs no more than the higher 


This dramatic achievement in a single zener device is a typical example of Motorola leader- 
ship in zener research and development. Motorola refinements have been responsible for 
making these versatile devices more useful in an ever widening field of applications. 
Another facet in Motorola’s zener leadership is an emphasis on reliability second to none. 
Unique production processes, exhaustive in-process control, continuous life-testing and 
conservative ratings contribute to a growing preference for Motorola zeners. If you are 
using zener diodes . . . be sure you have complete information on the design and production 
advantages to be gained by specifying “Motorola”. 
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VERSATILE MOTOROLA ZENERS ... 
offer you many design advantages 


WIDE SELECTION — enabling you to use the pre- 
cise device for your exact circuit requirements. 
Over 2,070 different devices are available 
covering seven wattages...and five temper- 
ature-compensated series. Three standard tol- 
erances are offered: 5%, 10% and a 20% 
tolerance for lower-cost, non-critical applica- 
tions. Matched sets are available in tolerances 
as low as 1%. Motorola also has a variety of 
military-qualified zeners. 


OUTSTANDING PERFORMANCE — is one of the big 
advantages you gain when using Motorola 
zeners. These include lower dynamic imped- 
ance, lower temperature coefficients and 
sharper knees. Units are measured at the 
1/4 power level — the point of typical usage. 
Dynamic impedance is measured at two 
points and 100% scope-checked. 


COMPLETE SPECIFICATIONS — Motorola supplies 
you with the industry’s most comprehensive 
specifications . . . giving you the complete pic- 
ture of the diode characteristics. Tempera- 
tures are fully specified. Forward current 
ratings are specified and guaranteed. 


RELIABLE OPERATION — exclusive process and 
quality control procedures assure extreme 
uniformity, high stability and longer life. 
Motorola’s million-dollar reliability program 
has resulted in a level of reliability acceptable 
for the most critical applications. 


IMMEDIATE AVAILABILITY — Motorola Zener Di- 
odes are available “off the shelf” from 28 
experienced industrial distributors. For fast 
delivery of any Motorola zener, contact the 
distributor nearest you. 


BIRMINGHAM 
Ack Semiconductors, Inc. 
3101 Fourth Ave., So. Libert 
FAirfax 2-0589 AXtel 1-7000 


BOSTON tos 
Cramer Electronics, Inc. 
811 Boylston St. 
COpley 7-4700 


Lafayette Radio 


110 vm ak St. Kierulff Electronics 
HUbbard W. Olympic Bivd. 


ANGELES 
Hamilton Electro Sales 
11965 Santa Monica Bivd. 
Xbrook 3-044 


1 
BRadshaw 2-9154 


| Semmit Distribut ' Pane a 
stributors, Inc. 
916 Main St. MELBOURNE, FLA. 
TT 4-3450 Electronic Wholesalers 
1301 Hibiscus Bivd. 
CAMDEN PArkway 3-1441 
General Radio Supply Co. 
600 Penn St. MIAMI 
WOodlawn 4-8560 Gulf Semiconductors tne, 
7210 Red Road 
CEDAR RAPIDS MOhawk 5-3574 


Bh st at, NW 
rst St.. N. W. 
EMerson 5-7551 “a Radio 
24 Central Ave. 

CHICAGO - 

Altes Radio Corp, MArket 2-1661 

. Campbell Ave. Ew Yor 

TAylor 9-9100 ae Radio 
Newark seaatoenics Corp. “S 
z3W. WS eiawinen ot WOrth 6-5300 

ate 2 


Semiconductor 
Specialists, inc. REctor 2-4400 

5706 W. North Ave 

NAtional 2-8860 


Milgray Electronics 
136 Liberty St. 


Elmar Electronics 
ith 


INCINNATI 1 1 
sheriden Stes Co. , TEmplebar 4-3311 
Melee 12460 = PHOENIX 
Heme Specialties Co, 
CLEVELAND 
Pioneer Electronic Alpine 8- bi2i 
upp y Co. 
318 respect Ave. aes, 
<gieaoer: 3843 Park Bivd. 
|ALLAS CYpress 8-6181 
Tekko, In 
4308 Maple Ave. SEATTLE 
LAkeside 6-8763 Almac Electronics Corp. 
6301 Maynard Ave 
PArkway 3-7310 


"= State Radio & Supp! 
nter-State jo & Supp 
1200 Stout Street Y WASHINGTON, D. c. 

TAbor 5-8257 Electronic 

ants eee, ins aw 

DETROIT rman Ave., 5 

Radio Specialties Co. HUdson 3-5200 

12775 Lyndon 


mateny 54008 ian Motorola 
lectronics Co. 

to 16. Ontario 
9-2222 





Lenert Co. 
1420 Hutchins 
CApitol 4-2663 


CANA’ 
Cc. 
1 
Tor 
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MILLEN 
ENCAPSULATED INDUCTANCES 


MINIATURE INDUCTANCES 


FOR PRINTED WIRING 
22 to 10,000 microhenries + 5%. Maximum d.c, 
current rating 1210 to 60 milliamperes. Low d.c. 
resistance. Wound with high temperature wire 
and encapsulated in epoxy for — 55°C to +125°C 
ombient temperature. Approximately the size of 
a transistor. Leads spaced 0.2 inch. 








"BUILDING 


BLOCK, | 


A practical idea for every engineer who wants to save time in circuit layout, 
assembly, and packaging... aiden “cir-KiTS" are practical “get-started” kits, 
including everything you need to assemble a wide variety of prototypes and evaluate 
Alden's proven, time-saving building biock techniques—at rock bottom costs. Com- 
ponents cost less than if bought separately, off-the-shelf. ‘‘Cir-KITS” are available 
at prices to meet all budgets, depending on the relative sophistication of your 
requirements. 


Kits range all the way from #25, containing basic elements for Building block design, 
priced at $11.25; through the sophisti- 


cated Kit #40 at $395.00, which in- 
cludes a complete building block sys- 
tem for advanced equipment design 
all the way to the complete Industrial 


Packaging Laboratory, at $3,000.00. PRODUCTS COMPANY 
WRITE TODAY FOR FREE CATALOG AND FULL DETAILS. 5127 N. Main Street, Brockton, Mass. 
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FOR PRINTED WIRING APPLICATIONS 


JAMES MILLEN MFG. CO., INC. 


MALDEN 
MASSACHUSETTS 
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FIRST CHOICE OF ALL 4! 


” 


RESEARCH = DESIGN = PRODUCTION MANAGEMENT 


There is no mystery about who gets and uses the 
electronics BUYERS’ GUIDE. It is part of the paid 
subscription to regular weekly issues of electronics, and 
is available and used by the more than 52,000 identified 
subscribers of the magazine. 

Only the electronics BUYERS’ GUIDE is compiled to 
satisfy the basic buying needs of all four key segments 
of the industry — research, design, production, manage- 


“GIVES MORE TO ALL 4! 
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... Using Building Block Techniques 


Designed by and for engineers, Alden Plug-In Unit Construction is the 
only complete, standard packaging system available to the electronics 
industry. Here’s how simple it is to solve your mounting and packaging 
problems... 








MOVE FROM SCHEMATIC TO COMPLETED CIRCUITRY IN HALF THE TIME! 








Make neat, component 

Lay out your circuitry on Snap component leads Sub-assemblies organ- 

Alden full-scale planning into ratchet jaws of Alden ized into unit planes of 
sheets. terminals. circuitry. 








ORGANIZE YOUR CIRCUITRY BY FUNCTION FOR PLUG-IN FLEXIBILITY! 








Indicate hole layout and 

sizes on full-scale plan- 

ning sheets — complete Snap-in circuit cards in Sub-divide into modular, 

chassis delivered to your vertical planes for a neat, plug-in functions for true 
specs. accessible assembly. building block design 





“DESIGN-IN” MAINTAINABILITY FOR THE REAL PAY-OFF! 











Provide an _ accessible Modular chassis _ inter- 
point of check for all in/ Get quick replacement/ changeable with instru- 
out leads with unmis- accessibility of plug-in ment case for dual func- - 
takable graphic identifi- chassis by simple half- tion or as transport case 
cation. turn of handle. for replacement chassis. 


For FREE 250-page Alden Handbook, write on 
your company letterhead. 





As the techniques of Alden Plug-In Unit Construction become more standardized 


+ i 
throughout the world, those already designing to these standards will be setting af 
the trends for equipment design in the rest of the industry. | 
| 
di I L 


You can get started now with any of the twelve Alden ‘‘Get-Started”’ ideas 


techniques 


KITS, ranging from $11.25 to $395.00. You can then evaluate — designs PRODUCTS COMPANY 
quickly—all or part of the Alden system in your particular application. 3127 N. Main St.. Brockton, Mass. 
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DIMENSIONS (ACTUAL SIZE) 


le ——— 1-5 — 


"mm 


Mécro Edge Micro Min Mécro Mod 


64 SERIES 74 SERIES 96 SERIES 











Méorw Edge 


Receptacle for flexible printed wiring or 





printed circuit boards. 15 contacts on .075" 
centers, with 2 lines of interference 
per circuit. 





, e @ 
MNtcre Nin 
19 contact receptacle with mating 
vore}anyokevat-Ja)¢-Mmanlele ian diate mm oler- lac me) aisro Morel anc. (on 


WA 
HI 
rack & panel/modular pair. Contacts on 
.050” centers. 





Mire Med 


12 contacts on .075” centers. 2 types 
EWE lit-1e) (=m cel me-tidal-lamanvelel0lr-lamel-\-Me) an iela 
for 1 0) (-Ba Conser- 10] (-Mumer-1e)(-o cohvolat-lt-1 [mols 
board-to-chassis usage. 





AMPHENOL CONNECTOR DIVISION 
Amphenol-Borg Electronics Corporation 
1830 S. 54th AVE., CHICAGO 5SO, ILLINOIS 
0 Send me full information on Micro Edge, Micro Min and Micro Mod 


TITLE 


COMPANY 


COMPANY ADDRESS 


ciTYy 








IN THE MOST EXACTING APPLICATIONS 


PHILCO MADT © 


SWITCHING TRANSISTORS 


TO-1 TO-9 TO-31 
in TO-1 CASE: 
2N501—Ultra high speed switch 
2N501A—Military version of 2N501 


In TO-9 CASE; 

2N1204—Ultra high speed, high 
current switch 

2N1495—High voltage, high speed, 
high current switch 
2N1499A—High speed, low cost 
switch (MIL version available) 
2N1500—Ultra high speed switch 
(MIL version available) 
2N1754—Very low cost, high speed 
switch 


in TO-31 CASE: 


2N1494—High power version of 
the 2N1204 


In TO-18 CASE: 

2N768—Ultra high speed switch 
for very low power circuits 
2N769—World’s fastest switch 
2N779A—Ultra high speed switch— 
very high beta 

2N846A— Ultra high speed switch 


Immediately available in quantities 
1-999 from your Philco 
Industrial Semiconductor Distributor 









The Industry’s Strongest Record of 
PERFORMANCE and RELIABILITY 


In high-speed computers, control systems, guidance systems and many 
other critical military and industrial switching applications, Philco’s 
patented high-frequency Micro Alloy Diffused-base Transistors are 
used more widely than any other type. There are many reasons for this 
broad acceptance. Phileo MADTs are available in a full range of types, 
each designed and produced to tight specifications for specific appli- 
cations. They are manufactured by Philco’s patented Precision-Etch* 
process on the world’s first fully-automatic transistor production lines 

. under rigid quality control. Phileo MADTs have proved their 
outstanding performance capabilities and reliability in billions of 


transistor hours of actual field operation ...far more than any other 
type of transistor. 


There is a Phileoo MADT to meet your requirements... offering 
the advantages of cadmium junctions for cooler operation . . . low 
collector capacitance... low saturation voltage... high beta with good 


linearity ... excellent frequency response... low hole storage time... 
and excellent temperature stability. 
Specify Phileo MADTs with complete confidence. For full informa- 


tion on any specific type write Dept. £51261. *Trademark Philco Corp. 


s's 


PHILCO om 


EE) Semous for Quality the World Over 


LANSDALE DIVISION, LANSDALE, PENNSYLVANIA 
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Glow-Tube Programmer Controls 
Neutron Spectrometer Experiments 


Multielement glow tubes are used as switches to control sequence of operation. 
Tubes can be cascaded to provide more than ten individual functions 


By EDWARD W. JOHANSON, 
Argonne National Laboratory 
Argonne, Illinois 


COUNT DATA can be recorded auto- 
matically and mechanical motions 
controlled automatically in neutron 
diffraction experiments by using 
glow-transfer tubes as switches or 
control devices. 

In the experiments (see Fig. 1), 
the neutron beam emerges from the 
reactor, passes through a fission de- 
tector, strikes the sample and is 


diffracted. The diffractometer arm 
that determines the angle @ is 
moved through the diffracted beam 
pattern, and the BF, gas-type de- 
tector tube mounted on the dif- 
fractometer arm detects the dif- 
fracted beam. The counts from the 
BF, detector enter a scaler for later 
print-out. The electronic informa- 
tion of the angle @ of the diffrac- 
tometer arm enters an angle- 
encoder for later print-out. Output 
of the fission detector is fed through 
an amplifier to a pulse counter. The 


counter is preset to determine the 
length of time of data accumulation 
and initiates data recording. This 
method of preset counting elimi- 
nates counting errors due to the 
reactor level fluctuations because 
the counting time is based on 
the number of neutrons passing 
through the fission detector. 

The programmer outlined in Fig. 
2 is turned on by the output pulse 
of preset counter. A 60-cycle square 
wave, generated from the line fre- 
quency, drives the first glow-trans- 


FIG. 1—Experiment is controlled and accumulated data are recorded automatically by glow-tube programmer 
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General view of neutron diffractometer shows FIG. 2—Block diagram of programmer, in which function selector 1 
reactor side wall controls readout of scaler count, selector 2 controls angle readout 


fer tube. Output of this tube is alternator or alternator. alternator moves the beam of func- 
one pulse for every 5 input pulses. Pulses from group 1 pass through _ tion selector 1 to cathode 1 (Fig. 3). 
After this division by 5, the pulses’ either gate C or gate D to drive This cathode is now drawing cur- 
are transmitted to the pulse-alter- the function selectors. The pulses rent and provides current to the 
nator glow-tube. Alternate output from group 2 operate the relays typewriter gate control transistors 
cathodes of this glow-tube are con- that provide the power to the key Q, and Q.,. Transistors Q, and Q, 
nected to form two groups of five solenoids of the electric typewriter. both saturate, energizing the four 
cathodes each. Output of this tube, At the start of the programming HGS-1048 mercury relays. Contacts 
then, as it is being driven, alter- cycle gate C is open, gate Disclosed of these relays switch the binary 
nately comes from output cathode and all glow-tubes and flip-flops are information in the 10° decade to the 
group 1 and output cathode group reset. After the programmer is ac- typewriter drive circuit. 

2. Hence, the designation pulse- tivated the first pulse from the In this circuit the binary infor- 





WHAT A NEUTRON DIFFRACTOMETER IS AND DOES 
Thermal neutrons emanating from the reactor have a and, hence, the scattering power of atoms increases with 
wavelength of approximately 1 A which is of the same atomic number. The x-ray diffraction contribution from 
order as the interatomic distances in matter. Conse- electron-poor light elements, such as hydrogen and car- 
bon, may be completely obscured by the scattering from 
electron-rich heavy atoms, such as thorium and uranium. 
Scattering of neutrons is by the atomic nuclei, and scat- 
tering from light atoms is of the same order as from 
heavy atoms and, in fact, can be greater, 

Consequently, neutron diffraction has proved valuable 
in locating the positions of light atoms in crystal struc- 
tures. This same difference is also useful in the studies 
of ordering in alloys of elements of nearly the same 
atomic number. The neutron has a magnetic moment and 
hence is scattered by the magnetic moments of atoms in 
magnetic materials. It is possible by applied magnetic 
fields or thermal means to separate the magnetic from 
the nuclear scattering and obtain the orientations of the 
magnetic moments or magnetic structure of the material. 

In essence, a sample acts as a diffraction grating and 
scatters the incident neutrons so that there are peaks 
of high intensities at various angles, and the data re- 


corded is the intensity of the scattering and the angle at 
tions. X-rays are scattered by the electrons of an atom, which it occurs. 


quently, a solid or crystal serves as a three-dimensional 
diffraction grating for thermal neutrons. When a well- 
collimated monochromatic neutron beam is incident upon 
crystalline sample, each atom serves as a diffraction or 
scattering point, and the interferences of these diffracted 
beams give a neutron diffraction pattern. 

If the sample is a single crystal, the observed pattern 
is a three-dimensional array of diffraction spots. If the 
sample is a powder composed of small randomly-oriented 
crystallites, the resulting diffraction pattern is a series 
of cones originating from the sample. In direct analogy 
with x-ray diffraction procedures, it is possible to deter- 
mine the unit cell dimensions and geometry from the 
angular positions of the diffraction spots and from the 
intensities of the spots to determine the positions of the 
atoms within the unit cell. 

Neutrons and x-ray diffraction have many common 
features; however, their differences make them supple- 
mental tools to each other in crystal structure determina- 
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mation is converted to decimal form 
and selects the proper number sole- 
noid on the output writer. Now the 
second pulse out of the alternator 
applies power to the selected sole- 
noid, and the number is printed. 

The numbers on the cathodes of 
the function selector tubes indicate 
the decade in the scaler or angle 
encoder being set up for printing. 
When the beam has progressed as 
far as the tab operation in function 
selector 1, a pulse is generated 
which activates the flip-flop in the 
function selector gate control. The 
flip-flop voltage levels control the 
gates and thus stop the pulses to 
function selector 1 and allow the 
pulses to drive function selector 2 
by opening gate D. 

This same cathode current of se- 
lector 1 also activates a relay, whose 
contacts when closed cause the an- 


SU CPS SQUARE WAVE GEN. DRIVER 


PROGRAMMER 


gle #@ encoder to be interrogated 
and the angular information to be 
stored in a relay memory for print- 
out. Function selector 2 now prints 
out the angle number stored in the 
memory in the same fashion as the 
scaler from selector 1 was printed 
out. 

When function selector 2 has 
completed the tab step at cathode 6, 
the current of cathode 7 deactivates 
the typewriter. This is done by 
discontinuing the pulses from out- 
put cathode group 2 of the alter- 
nator. At this step of the pro- 
gramming, the scaler and preset 
counter are reset to zero. The beam 
of function selector 2 now is moved 
to cathode 8 which causes the scaler 
and preset counter to start count- 
ing. The final step of selector 2 re- 
sets and stops the programmer. 

At times during the activation of 


DRIVER AMPL 


either function selector 1 or 2, ad- 
ditional relays are energized to per- 
form single functions. These in- 
clude activation of the drive for the 
diffractometer arm, activation of 
the recorder pen-drop mechanism, 
and providing a pulse that is used 
to open or close the cadmium shut- 
ter in front of the gas counter for 
background recording. 

This glow-tube programmer was 
prepared for S. Sidhu, M. Mueller 
and L. Heaton of Argonne National 
Laboratory. The author thanks 
G. T. Weiss, R. B. Hoger and J. H. 
Erickson for their help. The work 
reported here was performed under 
the auspices of the U.S. Atomic 
Energy Commission. 
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J. Millman and H Taube ‘Pulse and 


Digital Circuits,” p 35, McGraw-Hill 
Book Co., Inc., New York, 1956 
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| TO DECODING 
| RELAY MATRIX 


Schematic of programmer shows two function selectors cascaded in serics su thut each cathode does only one job 





Three-Dimensional Core Memory 


Storage unit handles 16,384 words, each of 72 bits length, by a three-dimensional 


process of word selection and read. The memory cycle time for selecting any word at 


random from the system is 2.18 microseconds 


MAGNETIC CORE STORAGE is estab- 
lished in the data processing indus- 
try and is an efficient and reliable 
technique for the high-speed main 
memories. in digital computers. 
Millions of magnetic cores are used 
in computer memories’ without 
failures due to core deterioration; 
in addition, advances in technology 
have consistently lowered core 
switching time, resulting in the 
high-speed magnetic memories 
presently used. The economics of 
memory construction has improved, 
along with increased speed, due to 
improvements in the techniques of 


FIG. 1- 


ments, 


Plane of core memory ele- 
top, with 
sense windings for minimum noise 


arrangement of 
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addressing and selecting storage 
locations within the memory. 

The number of lines that are 
activated to select and store infor- 
mation at any given address in a 
memory determines the dimensions 
of memory selection, with most 
core-memory systems today having 
either two or three dimensions of 
selection. Two-dimensional memory 
is often called word-organized, 
word-oriented, linear access, or just 
2-D memory. Two-dimensional units 
are used in small, fast memories, 
but the cost of logical selection usu- 
ally tends to make such two dimen- 
sional memories uneconomical for 
large-capacity storage. In large- 
scale memories, three dimensional 
or 3-D selection becomes less costly 
than 2-D. 

In the three-dimensional memory 
of 16,384 words, each word is ad- 
dressed by selecting one of 128 X 
lines and one of 128 Y lines. In- 
formation is stored in 3-D, and 
also 2-D, by a digit or bit, or Z 
line, that permits a 1 or a 0 state 
to be set in each core of the selected 
word. In a two-dimensional mem- 
ory of the same size, a single line 
must be selected to address a word; 
that is, one of 16,384 word lines is 
selected. The cost difference be- 
tween 3-D and 2-D is between se- 
lection for only 256 lines in 3-D 
and selection for 16,384 lines in 
2-D. 

The IBM 7302 core storage unit 
has 16,384 words addressed by 
three-dimensional selection. Each 
word has 72 bits of information for 
a total storage unit capacity of 
1,179,648 bits. A magnetic core 
for each of these bits is set to one 
of its two possible remanant states 
to store either a 1 or a 0 in binary. 
The cores are ferrite material and 
are switched by the coincidence- 
of-address selection currents. The 





memory cycle time is 2.18 micro- 
seconds. There are no program- 
ming restrictions, so that any ran- 
dom address may be selected repe- 
titively at full cycle time. 

The memory is a solid-state sys- 
tem. Graded-base transistors are 
used as logic and sensing elements 
and as core drivers. The ferrite 
cores are conventional torroids 30 
x 50 x12 mils in size. 

Cores for the memory’ were 
selected on the basis of switching 
time and drive current. For a 2.18 
usec cycle time, maximum core 
switching time was set at 0.4 psec, 
and nominal half-select current at 
0.6 amp or less with 0.1 usec rise 
(T,) time. ? 

Actual core parameters are: full- 
select current of 1.17 amp nominal 
with T, at 0.1 usec, and delta noise 
at 1.0 mv per pair. Under marginal 
drive conditions switching time is 
0.43 psec maximum with minimum 
1 at 110 mv and maximum 0 at 33 
mv. 

Figure 1A shows a complete 
plane of cores. The over-all plane 
is approximately 10 inches square 
with a center-to-center core spac- 
ing of 0.0625 inch. Each of the 72 
planes has one bit for each word 
in the memory, or a total of 16,384 
cores; these are wired into a 128 

128 matrix. 

The Z lines include four sense 
windings and four inhibit wind- 
ings; each of these link a rectangu- 
lar core-matrix 32 x 128. The 
sense and inhibit matrices are in- 
terlocked and perpendicular to each 
other. This configuration allows 
only 1,024 cores to share a given 
pair of windings, and reduces the 
proportion of core noise in the total 
sense segment noise caused by 
pulsing an inhibit segment. 

The shape of the sense segment 
is rectangular for optimum use 
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Accommodates One Million Bits 


By C. A. ALLEN, 
E. D. COUNCILL, 
G. D. BRUCE, 


Development Laboratory, IBM, 
Poughkeepsie, New York 


with staggered 
with a 


read. Compared 
conventional square seg- 
ment, this shape reduces by 50 per 
cent core half-select noise at strobe 
time. 

All but the sense windings are 
conventional. The sense configura- 
tion, Fig. 1B, has the following ad- 
vantages over diagonal winding: 
shorter physical and_ electrical 
length decreases signal attenuation 
and delay. Smaller time delays be- 
tween cancelling 
prove noise 
mission 


components im- 
cancellation. Trans- 
characteristics of the X 
lines become approximately equal 
to the characteristics of the Y line. 
This last advantage occurs because 
the sense line is parallel to the X 
line just as the inhibit line is 
parallel to the Y line; this provides 
uniform distributed capacitance 
from both X and Y to array 
ground. The same wire orientation 
is maintained in every core: the 
sense and X lines are separated by 
the inhibit and Y lines to reduce 
capacitance and assure its uniform 
distribution. Originally this ar- 
rangement caused __ electrostatic 
coupling between the adjacent in- 
hibit and Y lines; that is, when a 
large number of inhibit drivers 
were turned on, capacitively 
coupled noise spikes were propa- 
gated on the Y lines. This problem 
was solved by careful pulse timing. 
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Engineers check out a newly installed 7090 digital computer. This machine 


uses transistor logic and core storage 


The 72 planes of the complete 
array are connected by word selec- 
tion lines. The 16,384 words of the 
basic memory have 72 bits each. 
With the IBM 7090, however, the 
array operates with 32,768 words 
of 36 bits. In this modified system, 
two words are read out simultane- 
ously. 

In the initial design of word 
selection, electromagnetic and elec- 
trostatic coupling between selec- 
tion lines was a serious problem. 
Close spacing between adjacent 
lines, rapid change rate of drive 
current, and relatively long lines 
led to noise spikes on unselected 
lines during drive-pulse rise and 
fall; these spikes were greater 
than 35 per cent of the drive cur- 
rent. 


FIG. 2—Part of the load sharing matrix switch 
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The problem of this cross-talk 
was solved through two measures. 
First, the external array jumpers 
for the X and Y lines were con- 
nected so that any two would be 
adjacent in only a few planes. In 
other words, any two _ selection 
lines, each comprised of 72 con- 
nected X or Y lines, would at worst 
be immediately adjacent over only 
a small part of their total length. 
In this way, the worst possible 
coupling occurred only between 
alternate lines that ran parallel 
through most of the array. 

Second, alternate planes in the 
array were turned over; this ar- 
rangement separated the planes in 
a pair by only about 0.06 inch, but 
separated the pairs by 0.75 inch. 

The combination of both correc- 
tive measures reduced cross-talk 
between lines to less than 10 per 
cent of the drive current. In the 
final machine, this reduced per- 
centage was more than enough to 
eliminate cross-talk problems. 

Cooling was another important 
consideration in designing the 
basic array. Excessive heat can 
“ause undesirable changes in core 
properties. Because one address 
may be selected continuously, core 
temperature stabilization was re- 
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quired. To achieve good heat trans- 
fer and uniform temperature dis- 
tribution in spite of a power dissi- 
pation of about 42 mw in each core 
switched, the array was immersed 
in liquid. 

All windings in the array re- 
semble lossless transmission lines 
and terminate in pure resistances 
equal to their characteristic im- 
pedances. The liquid environment 
with its increased dielectric con- 
stant decreased Z, and increased 
the time delay (7,) in all lines. 
This undesirable increase in T, 
was a most important considera- 
tion in selecting the liquid. As a 
result, a commercial inhibited 
transformer oil with a low dielec- 
tric constant chosen as the 
coolant. 

The choice of a liquid environ- 
ment yields several fringe advan- 
tages: the entire array, together 
with load-sharing switch assem- 
blies and terminating resistors, is 
immersed in a tank of oil more 
compact than a blower system 
would have been. Lower rated 
power resistors can be used, and 
the reduced Z, value eases demands 
on the inhibit drivers. 

Because the X and Y lines have 
the same distributed inductance 
and very nearly the same distrib- 
uted capacitance, the properties of 
both lines are virtually identical. 
'mmersed in oil, the lines have a 
Z, of 100 ohms. Since the drive 
svstem produces a nominal half- 
select current of 0.585 amp to be 
driven into this impedance, read 
and write pulses must be 58.5 volts. 
With the same current, the inhibit 
drive requires 53 volts across the 
Z line impedance of 90 ohms. 

A load-sharing matrix switch’ 
provides read and write pulses in 
the X-Y drive system. The use of 
a direct drive system would require 
a peak inverse voltage of at least 
125 volts because read and write 
currents are of opposite polarity 
and the X and Y drive lines must 
be driven bidirectionally. Existing 
high-speed core-driver transistors 
cannot reliably withstand voltages 
this high. Furthermore, a conven- 
tional matrix switch would be un- 
satisfactory because of high in- 
ductances and the excessive cur- 
rents needed to provide the volt- 
age step-up. A load-sharing switch, 
however, provides pulses with rea- 
sonable transistor dissipation and 
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FIG. 3—Schematic of the circuit that feeds the Z selection lines; this circuit 
is similar to those used in the X-Y drivers 


permits voltage step-up without 
either excessive power per drive, 
or high series inductance. 

Figure 2 shows a 16-output load- 
sharing matrix switch. Each ad- 
dress-selection coordinate of the 
memory uses eight of these de- 
vices, for a total of 16 switches. 
Each switch has 32 single-turn in- 
put windings, 16 nine-turn output 
windings and a bias winding. 

An address is selected from the 
memory address register by the de- 
coding logic. For a given address, 
the logic generates two patterns, 
one to turn on the drivers of the 
Y-axis switch and one to turn on 
the drivers of the X-axis switch. 
In both switches 16 drivers turn 
on at read-time and a complemen- 
tary 16 turn on at _ write-time. 
Drivers are in pairs, and the ad- 
dress determines which of the two 
conducts for read and which con- 
ducts for write. As a result, driver 
currents of opposite polarity for 
read and write cancel out in all 
but one of the 16 switch cores. At 
the same time, the one switch core 
receives the total current of 16 
drivers for both read and write. 

Because the switch cores are in 
a low remanent state at the start 
of each read current pulse, maxi- 
mum core flux is required; this is 
furnished by the d-c bias winding, 
which provides a slight average 
current unbalance in each switch 
core, 

Each X-Y driver has a nominal 
current of one-sixteenth of the 
switch core magnetizing current 
plus 56 per cent of the half-select 
current; this is about 0.36 amp. 
With a 9 to 1 step-up ratio, the 32 
single-turn windings of the switch 


each require less than 8 volts. The 
X-Y drivers terminate in a 56-ohm 
resistance to 30 volts plus the total 
resistance of the leads and switch 
windings. 

A medium-power’ graded-base 
transistor is used in the X-Y driver 
circuit. The germanium transistor, 
packaged in an air-cooled sink, op- 
erates about 3 volts out of satura- 
tion. A Zener diode in the feed- 
back loop determines the operating 
level of the output. 

The Z driver circuit has the same 
configuration as the X-Y circuit; 
this is shown in Fig. 3. The Z cir- 
cuit also uses the medium power 
transistor. Transistor  specifica- 
tions include a rating of 90 volts 
for collector-to-emitter breakdown 
voltage with a grounded-emitter 
large-signal current gain greater 
than 100 at 0.66 amp. 

A direct drive supplies the in- 
hibit current to the 32 x 128 seg- 
ment of the core plane. The Z 
winding terminates in a 90-ohm 
resistor plus wiring resistance to 
a 60-volt supply. Excessive peak 
voltage is prevented from reach- 
ing the driver transistor by a 
clamping diode. 

Timing for the Z driver is stag- 
gered for two reasons. First, since 
the Z and Y lines are parallel, 
charging currents are induced on 
the Y windings when the Z pulse 
turns on and off. By phasing the 
Z pulse timing to groups of planes, 
the cumulative effect of the charg- 
ing currents is reduced. 

Second, the write pulse propaga- 
tion time through 72 planes is 220 
nanoseconds. In each plane inhibit 
pulse timing must overlap this 
write pulse. However, time-stag- 
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FIG. 4—Sense amplifier handles readout signals and has high gain for 
component frequencies in the range 300 to 800 Ke 


gering the Z pulses to overlap an 
early write pulse in the first planes 
and a delayed write pulse in the 
last planes reduces the total mem- 
ory cycle. Furthermore, the Z pulse 
width can be reduced, and for the 
next cycle, read time can start 
sooner into the top plane. 

The delay of the Z current is 
about 80 nanoseconds in oil and 
the characteristic impedance is 90 
ohms. The delay of the X and Y 
currents is about 200 nanoseconds 
with a Z, of 100 ohms. Drive cur- 
rents into the array have rise and 
fall times of about 100 
seconds. 

Since the 
lossless transmission lines, each 
must terminate in a_ resistance 
equal to its Z,, or risk long recov- 
ery times and reflections. 

The resistive load presented to 
the drive systems is virtually con- 
stant. Wire resistance causes some 
current distortion, but this is 
minimized by the matrix switch. 
As the series resistance of the line 
becomes effective, the current into 
the first plane decreases slightly. 
The line presents a load of 100 
ohms at the beginning of the pulse; 
this resistance increases, however, 
as the wavefront propagates 
through the array. Therefore, the 
peak input current to the first 
plane is higher than the peak out- 
put current from the last plane. 
With a series resistance in each 
primary driver, the matrix switch 
allows some primary winding volt- 
age change. This aids in matching 
the driver system to the array by 
compensating for some wire resist- 
ance. 

The sense winding is segmented 
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for three reasons. First, the com- 
mon-mode Z noise on each sense 
amplifier for a segment is reduced 
to one-sixteenth the noise of a full 
128 x 128 sense and Z plane. 

Second, the time difference is re- 
duced between the signals travel- 
ing in two directions from a 
switching core in the plane. If the 
time difference is too great, strobe 
timing must be wider, two half- 
amplitude signals will be sensed at 
different times, and cycle time in- 
creases somewhat. 

Third, with the Y-axis drive in- 
tersecting only 32 cores on each 
segment, the winding reduces the 
delta noise. Part of the read-drive 
noise on the sense line is the noise 
level remaining from the first of 
two staggered read pulses; this 
pulse intersects 128 X-axis cores 
in each plane and runs parallel to 
the sense winding. The rest in- 
cludes the half-select noise of the 
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one uncanceiued core ct the Y-axis 
drive, and the delta noise caused 
by the current rise of the second 
read pulse. Because of the seg- 
mented configuration, only 15 core 
pairs contribute to the delta noise. 

Figure 4 shows the sense ampli- 
fier circuit. Each sense segment 
uses four preamplifier channels. 
Frequency discrimination is used, 
and much of the relatively high 
frequency noise on the sense wind- 
ing is blocked by the circuit cut- 
off frequency. In addition, the am- 
plifier strobes and sets a clipping 
level for the usual amplitude and 
time discrimination. 

Prior to strobe time, frequency 
discrimination of more than the bit 
one signal attenuates readout noise 
in the sense amplifier. For a band 
of frequencies in the 200 to 800 
Ke range, the bit one has a rela- 
tively high amplitude. Because of 
the interstage transformer, low 
cut-off frequency of the preampli- 
fier stage is about 100 Ke. High 
cut-off frequency is about 2 Mc. 

Figure 5 shows the cycle timing 
for the memory. Strobe timing of 
the sense amplifier resembles Z 
timing in that both are staggered 
in groups of planes. As the read 
pulse travels through the 72-plane 
stack, the sense strobe timing coin- 
cides with the core peaking time 
for each plane. 

The IBM 7302 core storage unit 
is six times faster than its prede- 
cessor, the IBM 738. Both storage 
capacity and speed in the two units 
is similar. However, with the in- 
crease in speed and smaller size of 
the 7302, the advancement of tech- 
nology is significant. 

The coincident current memory 
has proved significantly more eco- 
nomical than the word-oriented 
type. Improved ferrites, compo- 
nents, and design techniques are 
further advancing core memory 
technology, and there is every rea- 
son to believe in the eventual 
feasibility of coincident current 
core memories which are even 
larger, faster, and more economi- 
cal. 
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Sensitive Microwave Radiometer 
Detects Small Icebergs 


Since icebergs and sea water do not radiate thermal microwave 


energy at the same rate, their differing apparent temperatures 
allow radiometer to detect icebergs that are invisible to radar 


By T. V. SELING* and D. K. NANCE*, 
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FIG. 1—Black body emittance char- 
acteristic 


A NOVEL APPROACH has been tried 
for spotting icebergs in the North 
Atlantic shipping lanes. An experi- 
mental microwave radiometer has 
detected icebergs by using the same 
property that makes the icebergs 
difficult or impossible to detect by 
radar. 

The U.S. Coast Guard operates 
the International Patrol, re- 
sponsible for charting the positions 
of icebergs and issuing warnings to 
ships. Coast Guard aircraft based 
at Argentia NAS, Newfoundland, 
do the patroling. 
icebergs 


Ice 


In clear weather, 
can be spotted by eye. 
When the area is blanketed by fog, 
which is most of the time in that 
area, the patrol planes have to rely 
on radar. 

Icebergs are poor radar targets 
because they are highly absorbent 
for microwaves; in radar terms, 
they have’small backscatter cross- 
sections. Small called 
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growlers, cannot be detected at all 
except with carefully adjusted ra- 
dars. Also, it is hard for radar to 
tell the difference between an ice- 
berg and a ship. 

For these reasons the Coast 
Guard decided to look into micro- 
wave radiometry—measurement of 
radiant energy in the microwave 
region—as an alternative to radar 
for locating and identifying ice- 
bergs. Initial studies were encour- 
aging and a feasibility test was 
made with equipment installed in a 
Coast Guard patrol plane. 

The concept of apparent tempera- 
ture was used to predict test re- 
sults. A black body, according to 
Planck’s law, radiates energy as a 
function of temperature and fre- 
quency, as shown in Fig. 1, and as 
given by 


E(f) = 2ahf'/[e ("7 — 1)] 
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where FE (f) is spectral emittance in 
watts/m*/cps, f is frequency in eps, 
h is Planck’s constant (6.62 x 10™ 
joule sec), c is the velocity of light 
(3 «x 10° m/sec), k is Boltzman’s 
constant (1.38 x 10™ joule/deg K), 
and T is absolute temperature in 
degrees K. 

In the microwave region the ex- 
ponential term can be replaced by 
a series expansion, resulting in the 
Rayleigh-Jeans Law, which states 

E(f) = 2xkTf?/c? 

The Rayleigh-Jeans law can be 
used throughout the entire micro- 
wave spectrum and well into the 
infrared region without significant 
error. 

It can be shown generally that 
any antenna has an average gain 
inversely proportional to the square 
of the frequency. The net combina- 
tion of the square-law frequency 
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FIG. 2—Noise generator provides a reference signal corresponding to 
temperature of about 20 C, and also provides signal that keeps system 
output zero except when target is present 
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Authors are calibrating the radiometer with dummy antenna at —18 C 


dependency of the thermal radia- 
tion and the inverse square law of 
frequency dependence of antennas 
makes the thermal radiation re- 
ceived by a microwave antenna in- 
dependent of frequency. Thus, the 
received thermal radiation is pro- 
portional only to the temperature 
of the target and the bandwidth of 
the receiving system. That is, P = 
PRT. where P is the received ther- 
m' power in watts, B is the band- 
width of the receiver and k and T 
are as previously defined. 

Most objects are not “black” in 
the microwave region but radiate 
with an efficiency «, the emissivity. 
A simple thermodynamic argument 
shows that the emissivity of any 
object is equal to its absorptivity, 
a. 2nd also equal to one minus its 
reflectivity, p: 
l=» 

The apparent temperature of an 
object is the temperature that a 
black body (e = 1) would have to 
be at to radiate the same amount of 
power. The sky appears cold at 
microwave frequencies, about —250 
C in the 3-cm band. In the same 
frequency range the sea, with an 
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emissivity of 0.35 and a reflectivity 
of 0.65, has an apparent tempera- 
ture of —150 C. But icebergs, with 
emissivity and absorptivity of about 
0.9, have an apparent temperature 
of —50 C, or 100 C hotter than the 
sea. Thus the high absorptivity of 
ice makes it a good target for a 
radiometer but a bad one for radar. 

Emissivities were computed from 
the dielectric constants and conduc- 
tivities of ice and sea water. Ice- 
bergs proved to have somewhat 
smaller emissivities, probably be- 
cause they were covered with a 
thin film of water. 

A radiometer antenna will indi- 
cate an antenna temperature equal 
to the weighted average of the tem- 
peratures of everything in its field 
of view. The idea of antenna tem- 
perature can best be explained in 
terms of the received thermal 
power. The total available noise 
power (Johnson Noise) from a re- 
sistor terminating a transmission 
line is given by P = kBT. There- 
fore the antenna can be considered 
a termination of the _ receiving 
transmission line that is at a tem- 
perature equal to the weighted av- 


erage of the temperature of every- 
thing within its field of view. 

If a small iceberg fills only part 
of the field, the rise in antenna tem- 
perature will be less than the ap- 
parent temperature difference be- 
tween the sea and the iceberg. For 
the feasibility test, the standard 
iceberg was chosen to be a growler 
40 feet across. Icebergs much 
smaller than this are generally not 
considered dangerous to shipping. 
The system used in the feasibility 
test was an X-band (9,000 Mc) 
radiometer using a two-foot para- 
bolic antenna with a beamwidth of 
four degrees. At an altitude of 
1,000 feet, the change in antenna 
temperature was predicted to be ap- 
proximately 30 C for a 40-foot 
growler. 

The experimental system was a 
comparison radiometer. The sys- 
tem block diagram is shown in Fig. 
2. Following the antenna are the 
microwave circuits for calibration 
and noise balancing. Calibration is 
done by switching the input be- 
tween the two ends of a double- 
ended termination. This termina- 
tion is used to insure that in the 
calibrate mode, the system output 
is zero. This corresponds to a tar- 
get at ambient temperature. After 
the system zero is established, a 
test signal from an argon-tube 
noise source is injected into the 
reference termination through a 
20-db precision multihole direc- 
tional coupler. This provides a test 
signal equal to an apparent tem- 
perature of approximately 50 C. 
The noise source is divided by a 
waveguide tee so that the equiva- 
lent reduction in the temperature 
of the noise tube is 23 db. 

In operation, the ferrite switch 
connects the receiver alternately to 
the antenna and reference termina- 
tion. With the antenna pointed at 
the water, the antenna temperature 
is approximately —150 C, while the 
reference temperature is approxi- 
mately 20 C. To minimize the ef- 
fects of receiver gain variations, a 
small amount of noise is injected in 
the antenna transmission line 
through a directional coupler to 
make the apparent antenna tem- 
perature equal to the reference tem- 
perature. The system’s output is 
always zero except when a target 
is present, and the variations in 
the receiver gain do not produce 
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FIG. 3—Demodulator and ferrite-switch driver (A); ampli fier-filter (B); frequency sensitivity of test signal (C) 


false targets or increased noise. 

The ferrite switch is a Faraday 
rotational type driven at 125 cps. 
The square-wave-modulated noise 
signal is amplified by a modified 
X-band radar receiver. The bal- 
anced mixer uses matched 1N23C 
diodes. Receiver bandwidth is 5 
Me and the noise figure is 8.5 db 
(double sideband). Following the 
second detector is the video ampli- 
fier which amplifies the detected 
square wave. At this point the am- 
plitude of the square wave is pro- 
portional to the difference between 
reference temperature and antenna 
temperature. With noise balancing, 
this difference is zero when no tar- 
get is present. The amplified square 
wave is detected by a phase-sensi- 
tive demodulator, which produces a 
d-c voltage proportional to the 
change in antenna temperature and 
the polarity of the signal: positive 
for warm signals, negative for cold. 
This d-c output is amplified and fil- 
tered with a d-c operational ampli- 
fier. The d-c amplifier is used to 
drive a Brush recorder. 

The 125-cps timing square wave 
is generated by a free-running mul- 
tivibrator. The multivibrator out- 
put supplies the reference voltage 
for the phase-sensitive demodulator 
and the drive signal for the ferrite 
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switch driver. The ferrite switch 
driver two-stage transistor 
current amplifier used as a single- 
ended switch to control the coil 
current of the ferrite switch. A 
small bar magnet is used to bias 
the ferrite switch so that a single- 
ended driver can be used. The 
schematic of the demodulator and 
ferrite-switch driver is shown in 
Fig. 3A. 

Demodulator output is amplified 
and filtered by a Philbrick UPA-2 
operational amplifier. This stage 
provides a gain control, low-pass 
filter with variable cutoff fre- 
quency, and zero adjust for the 
pen recorder that is driven directly 
by the amplifier. The schematic of 
the amplifier-filter is shown in Fig. 
3B. The 18,000-ohm resistor from 
the amplifier output to the —300 
volt supply is used to shift the op- 
erating point of the amplifier stage 
to provide equal response to signals 
of both polarities. This is necessary 
to compensate for the loading of 
the pen recorder. The bandwidth of 
the amplifier is calibrated directly 
in equivalent noise bandwidth. 

Output fluctuations due to re- 
ceiver noise had an rms value of 
4 C referred to receiver input, with 
output bandwidth of 2.5 cps. 

Environmental tests were made 


is a 


on the radiometer system to ensure 
that humidity, cold storage, and vi- 
bration did not affect the system 
performance. 

Final calibration of the system 
was made by checking the standard 
test signal from the argon noise 
tube against a cold load. A dummy 
antenna was placed in a tempera- 
ture chamber and allowed to sta- 
bilize at —18 C. 

By using the cold load and meas- 
uring temperature of the reference 


FIG. 4—Iceberg with puddle of 
water makes its own distinctive 
trace 
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termination, absolute calibration of 
the radiometer was made. A cold 
load was used rather than a hot load 
to simulate more closely the ex- 
pected signals and to minimize the 
effect of detector nonlinearities. 
Figure 3C is a plot of the value of 
the standard test signal against 
frequency. Frequency sensitivity is 
due to variations in the waveguide 
components. 

The radiometer was mounted on 
a relay rack and suspended by rub- 
ber shock mounts in a frame bolted 
to the aircraft. In one of the photo- 
graphs the equipment is shown 
being calibrated by the authors. 
The waveguide at the left led down 
to the antenna, a two-foot para- 
boloid with Cutler feed, bolted to 
the airframe and pointing straight 
down. An aluminum box with a 
honeycomb plastic bottom was riv- 
eted to the skin of the aircraft as 
a radome. 

The installation made and 
checked out in flight in less than 
two days. The fixed antenna re- 
quired only a small hole in the air- 
craft and no structural modifica- 
tion. Targets were detected by 
flying directly over them, with 
either radar guidance or by eye. A 
system for operational use would 
need a scanning antenna. 

A short flight near Milwaukee 
showed that the equipment was op- 
erating properly. The shore of Lake 
Michigan made a convenient target, 
since the apparent temperature of 
the beach was about 20 C, and that 
of the water about —150 C. 
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FIG. 5—Iceberg from 
freighter (D). 
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The aircraft was flown to Ar- 
gentia Naval Air Station, New- 
foundland, headquarters of the In- 
ternational Ice Patroi. A series of 
flights was made over icebergs and 
ice fields. Icebergs of different sizes 
and shapes showed a striking uni- 
formity in apparent temperature, 
60 to 70 degrees C warmer than 
the sea. This was less than the 100 
degree difference predicted from 
theory, probably because of a thin 
water film on the ice. 

Figures 4 and 5 show results. 
The puddle visible on the iceberg of 
Fig. 4 shows as a dip on the radi- 
ometer recording. Figures 5A and 
5B show recordings of a large ice- 
berg. The first was made from 500 
feet, just under a thick cloud layer; 
the other, from 2,400 feet, just 
above the clouds, showing that the 
effect of cloud cover on detectability 
is slight. The sharp pip of Fig. 5C 
is the recording of a growler about 
the size of an automobile, seen from 
500 ft. This growler could not be 
seen on radar. 

A series of flights was made over 
various types of ships. Metal ships 
had been expected to appear colder 
than the sea, since the emissivity 
of metal is almost zero. However, 
the apparent temperatures of ships 
ranged all the way from 50 degrees 
below sea temperature to 80 degrees 
above. Ships are made of many 
different materials topside, and 
metal ships are often largely non- 
metallic when seen from straight 
overhead. Figure 5D shows the re- 
cording of a freighter that looked 

















AE) 


Radiograph (E) and photograph (F) of same scene 


hot at one end and cold at the 
other. Thus, ships could be told 
from icebergs by scanning with a 
narrow beam. 

The experiment showed that ice- 
bergs make good targets for a ra- 
diometer, even when they are not 
visible to radar, and that ships have 
a signature on a radiometer that 
they do not have with radar (both 
positive and negative outputs). 

Besides iceberg detection, experi- 
ments with several other applica- 
tions of microwave radiometry have 
been made in surveillance, detection 
and navigation. 

A surveillance radiometer oper- 
ating at K, band (35,000 Mc) was 
built to evaluate the capabilities of 
high-performance rapid-scan radi- 
ometers. Figure 5D is a radiograph 
made with this radiometer and Fig. 
5E is a photograph of the same 
area. Although this radiograph was 
made in 175 seconds, equal quality 
has been achieved in about 30 sec- 
onds. A great deal of detail can be 
seen in the radiograph: the sup- 
porting legs and central discharge 
pipe of the water tower; a tele- 
phone pole and its crossarm; the 
overhead lamp on the building at 
the right. 

Reflections are important in in- 
terpreting microwave radiographs. 
Two men near the center of the 
picture are not detectable, since 
their apparent temperatures are 
near that of the background. Their 
reflections in the comparatively 
cold concrete walk, however, are 
visible. 
































500 feet altitude just below a cloudbank (A), and same iceberg from 2,400 feet (B) above 
cloudbank: little difference is noticed. Growler signature from 500 feet (C). Positive and negative signature of a 
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Monostable Pulse Generator 
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FIG. 1—Basic circuit (A) is adapted for use with positiv« 


By C. M. STEWART, 


Ferranti Ltd., Edinburgh, Scotland 


THERE IS A FREQUENT need for sim- 
ple circuits that produce pulses of 
known length and amplitude when 
triggered by an external pulse. This 
circuit is useful in many applica- 
tions. 

The pulse generator circuit is 
shown in Fig. 1A. Initially tran- 
sistor Q, is bottomed, drawing base 
current through R,. Base current 
to Q. is blocked by C,, therefore 
this transistor is cut-off and cur- 
rent flows from the positive supply 
through R,, Q, and the Zener diode 
D, only. The Zener diode is con- 
nected so that the current is flow- 
ing from anode to cathode and the 
voltage drop across it is only 0.7 v. 
Voltage at the output terminal is 
0.7 v above ground. 

When the circuit is triggered, 
transistor Q, starts to turn off, and 
the voltage on its collector attempts 
to rise. Capacitor C, begins to 
charge through R, and the base- 
emitter junction of Q.. The base 
current flowing into Q, turns Q, 
on and its collector voltage falls 
towards the negative supply. The 
voltage across C, was _ initially 
nearly zero and it cannot change 
instantaneously, therefore the fall 
in voltage on the collector of Q, is 
transmitted to the base of Q, speed- 
ing the turn off of this transistor. 
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trigger as shown 


Action is regenerative with Q, 
turning off and Q, turning on. 
Current through the Zener diode 
reverses as Q. turns on and Q, turns 
off. Voltage at the emitter of Q, 
will therefore fall towards the neg- 
ative supply until it is caught below 
ground at the Zener voltage of the 
diode. The base of Q, will, however, 
be pulled down almost to the value 
of the negative supply by the bot- 
toming of Q.. Thereafter C. will 
begin to charge through R, towards 
the positive supply. Transistor Q, 
will remain off until the voltage on 
its base has risen above the value 
at which its emitter is clamped by 
the Zener diode. Transistor Q, will 


(B) 
by (B) 


then turn on, reversing the flow of 
current into C, and the base of Q.. 
Now, Q. will turn off, the action 
being regenerative until the orig- 
inal state is restored. 

The pulse produced by this cir- 
cuit has good rise and fall times 
because in each case the output 
voltage is charging towards one of 
the supplys and is caught by the 
Zener diode at a voltage less than 
the supply voltages. This is useful, 
particularly when the load has some 
capacitance. Output impedance dur- 
ing the length of the pulse is fixed 
by the dynamic impedance of the 
Zener diode and is of the order of 
5 to 30 ohms. Output impedance 


FIG. 2—Voltage waveform across C: is basis for determining 


expression for t: 
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Employs Zener-Diode Clamp 


during the rise time is fixed by R.. 

Figure 1B shows a circuit with 
some additional components. This 
circuit is triggered by a positive 
pulse and since, initially, Q, is bot- 
tomed, R, is required to prevent the 
pulse being decoupled to ground 
through C, and Q,. Resistor R, pro- 
vides a path for the current dis- 
charging capacitor C,. Series con- 
nected resistor R, limits the current 
drawn from the triggering source. 
Value of this resistor depends on 
the trigger pulse voltage. 

A diode may be necessary in 
series with the base of Q, if the 
maximum base-emitter voltage of 
the 
ceeded. 


transistor is otherwise ex- 

The circuit designer must know 
the length of pulse required; am- 
plitude of pulse; and maximum cur- 
rent required from the pulse. 

The amplitude of the pulses fixes 
the voltage of the Zener diode and 
this must be less than the voltage 
of the negative supply. 

Maximum value of R, is 
mined by the maximum current 
required from the pulse. Most of 
the current through this resistor 
also flows in the load, but sufficient 
excess current must be allowed to 
flow through the Zener diode to 


deter- 


FIG. 3—Methods of eliminating 
pulse is given in (C) 
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enable it to stabilize. 

Value of R, is fixed either by the 
permissible standing current of the 
circuit or the fall time required on 
the output pulse, particularly if the 
load has some capacitance. 

Figure 2 shows the waveform on 

Here 


D bb = 2 E. 
E,, + E.- 
Voltages V.,, and V,. are normally 
small compared with E. and E,,, 
hence to a close approximation 


Y oa 
t R,; C2 log, 7 


Ey, + E-. 


2s Ce lo 
R; » | £. = E, 


where only the magnitude of EF, and 
not the sign is considered. 

The maximum value of R, is that 
which provides just enough base 
current to Q, to bottom it in the 
initial state. 

The time constant of R, + R, and 
C, must be long enough to hold Q, 
bottomed for a time exceeding the 
length of the output pulse so that 
this part of the circuit takes no 
part in the timing. 

If the exact value of the external 
load is known, the Zener diode is 
not essential and the circuit can be 
modified as shown in Fig. 3A, but 
the output pulse will not be rectan- 


gular as the turn-on point of Q, is 
not so clearly defined. 

If a voltage supply with a value 
less than that of EF, is available, 
diode catching can be used to elimi- 
nate the Zener diode as shown in 
Fig. 3B. 

An extremely useful feature of 
this pulse generator is that it can 
also be triggered by a negative 
pulse as shown in Fig. 3C. Note 
that resistor R, is no longer re- 
quired. 

When R, is 
circuit, a 


connected into the 
positive pulse equal in 
length to the output pulse appears 
at the collector of Q, and this may 
be used externally provided the 
loading does not upset circuit op- 
eration. 

This pulse generator circuit is 
intended for output pulses of from 
2us duration up to seconds. Leak- 
age resistance of timing capacitor 
C, should always be much greater 
than resistor R, (Fig. 1A and 1B). 

No special transistor type num- 
bers are shown in the diagrams as 
a wide variety of types both pnp 
and npn have been used with equal 
success. The pnp types will give a 
circuit with positive output pulses. 

Mark to space ratios of greater 
than 1 are easily obtainable. 


the Zener diode are shown in (A) and (B). Circuit for triggering with negative 
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Solid-State Parallel- Mode Scanner 


Engineer checks oil temperature reading from scanner system, against 


direct reading from thermometer 


nb ed 
S. THALER, 
Senior Electronic Engineer, 
Simmonds Precision Products Inc., 
Tarrytown, N. Y 


COMPLEXITY of modern instrumen- 
tation has increased the number 
and cost of indicators needed for 
showing the state of equipment 
within a system, and _ indicating 
whether the equipment is working 
properly. Scanning techniques 
using mechanical steppers are used 
for monitoring temperature, pres- 
sure, resistance and other variables 
on a serial or step-by-step basis; 
however, such systems are 
tively slow in operation and are 
subject to mechanical wear and 
breakdown. This article describes 
a solid-state monitoring system that 
checks a range of variables in a 
parallel (rather than serial) mode 
and reports when any one of the 
measured parameters exceeds (or 


rela- 





falls below) a predetermined limit. 

The parameter to be measured 
may be of any physical or electri- 
cal variable that can be expressed 
as a change of resistance. Some of 
physical quantities for which trans- 
ducers exist are temperature, pres- 
sure, gas density, resistance, vibra- 
tion, light intensity, displacement 
(linear or rotation), level (conduc- 
tive liquids), acceleration and 
strain gages (high level). Devel- 
opments in transducer engineering 
are certain to expand this list. 

An early use of one monitor to 
observe several different inputs 
consisted of an indicator and its 
manually operated selector switch. 
This led to a single indicator with 
memory capability (peak reading 
VTVM’s) and a stepping switch. 
Recent developments include solid- 
state switching techniques to in- 
crease the reliability and speed of 


Monitor system 

handles parameters that 
can be converted 

to a change of 

electrical resistance. 

A diode array checks the 
maximum or minimum 
values of input signal; 
by replacing the diodes 
with transistors, source 
of signal being displayed 


can easily be identified 


mechanical systems. However, the 
basic sequential nature of such sys- 
tems leads to defects and in some 
circumstances it is possible for a 
failure to occur before the stepper 
has had time to report a fault con- 
dition. 

The use of computer type OR and 
AND circuits for minimum and 
maximum selection is cited in the 
literature.. A typical circuit is 
shown in Fig. 1, for which the out- 
put voltage E, will be approxi- 
mately equal to the lowest of the 
input voltages. The output voltage 
E., will actually exceed the mini- 
mum input voltage by the magni- 
tude of the d-c drop across the di- 
ode. At low transducer outputs, 
the drop across the conducting di- 
ode is signicant and it becomes nec- 
essary to employ a compensating 
diode D, as shown in Fig. 1. The 
compensation circuit shown in Fig. 
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Reads System Physical Parameters 


1 results in similar bias currents 
through both conducting and com- 
pensating diodes for the entire 
range of input signals when used 
with a servo indicator. This cir- 
cuit yields an error due to discrep- 
encies in diode characteristics. If 
a nonrebalancing indicator is used 
(a vtvm is a typical example) then 
it becomes difficult to maintain sim- 
ilar currents through the conduct- 
ing and compensating diodes. This 
will result in an additional scale er- 
ror of small magnitude. 

The demands of military and in- 
dustrial instrumentation almost 
preclude the use of germanium di- 
odes for these circuits. A typical 
silicon diode will exhibit a d-c drop 
of 0.2 to 0.7 volt over a wide range 
of ambient temperature (—65 C to 
+100 C). In most accurate instru- 
mentation systems this 0.5-volt 
variation cannot be neglected and 
some technique must be used to 
compensate for the error. In addi- 
tion, analytical investigation re- 
veals a range of about 0.1 volt in 
which two diodes are partially con- 
ducting. Within this region of 
multiple diode conduction, the out- 
put voltage is a complex function 
of input voltages and diode charac- 
teristics. The output voltage is, 
however, bounded by the two active 
input voltages and is always be- 
tween these narrow limits. 

The circuit of Fig. 1 selects the 
aleebraic minimum of the input 
voltages. Thus, a polarity reversal 
of the transducer supply voltage 
gives a circuit whose output is 
equal to the maximum input volt- 
ave, Other configurations of supply 
voltage are also possible and yield 
circuits with similar appearance 
and properties. 

Figure 1 circuit offers a method 
of achieving adequate scanning per- 
formance with an economical and 
reliable system. It does, however, 
contain some inherent features that 
result in performance disadvan- 
tages. Since it is a pure d-c sys- 
tem, it requires d-c_ indicators. 
While the output levels are fairly 
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high, use of chopper stabilized 
direct-current vtvm’s or d-c servos 
increases system cost. This system 
is also unable to identify the source 
of signal that it displays. 

The system to be described re- 
tains the best features of Fig. 1, 
while offering improvements in per- 
formance and reductions in circuit 
complexity. The circuit of Fig. 2 
uses an OR circuit in an a-c—d-c 
configuration to achieve its objec- 
tive. The circuit uses a servo indi- 
cator, but similar operating charac- 
teristics may be obtained with 
vtvm indicators. The a-c and d-c 
voltages are in tandem across the 
transducer potentiometers. The 
magnitude of a-c or d-c voltage at 
the wiper reveals the amplitude of 
the physical parameter being 
sensed. The d-c voltage opens or 
closes a diode. The a-c signal volt- 
age is thus transmitted with no 


BT correR 
mm 


loss in amplitude. Once the signals 
have passed through the conduct- 
ing diode, it is easy to block the d-c 
with a coupling capacitor and 
measure the a-c output voltage with 
an a-c indicator. Under the com- 
mon conditions of one diode con- 
ducting and the remaining diodes 
off, the d-c drop across the diode 
becomes unimportant. In addition, 
since the a-c resistance of the diode 
is negligible with respect to the 
input impedance of the amplifier 
(at null), the a-c drop may be neg- 
lected. Only when there are two or 
more inputs in close electrical 
proximity (within 0.10 volt d-c) 
does the dissimilarity between di- 
odes have any effect. Under this 
condition, the output of the indi- 
cator will read somewhere between 
the two similar inputs. This region 
occupies such a narrow band that 
it may usually be neglected. A fur- 
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FIG. 1—In this basic three-diode monitor system, readout is obtained from 
the potentiometer with lowest output voltage 
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FIG. 2—Superimposing an a-c signal on the d-ce control voltage over- 
comes variable diode conduction and permits an a-c servo to be used 





ther advantage of this system is its 
immunity to change in diode bias 
current caused by variations in in- 
put or power supply levels. 
Figure 1 potentiometer 
transducers (pressure vibration or 
The system 
may be constructed using resistive 
transducers (temperature and 
light intensity). This is done by 
driving each resistive transducer 
from a source of constant current 
constant current d-c. An ex- 
ample is shown in Fig. 3. The 
voltages across the resistive trans- 
ducers may be operated upon as 
the output voltages of the 
potentiometers. This method of us- 
ing a constant voltage source in 
series with a resistor does not pro- 
duce a true constant current, and 
the error produces a slightly non- 
linear dial; however, the nonlinear- 


uses 


acceleration). same 


a-c + 


were 


ity is small and is usually not ob- 
vious to the eye. The system of 
Fig. 2 can make a source identifi- 
cation scheme by substitution of 
transistors for diodes as shown in 
Fig. 4. Figure 4 is connected to 
transmit the highest signal and 
display this signal upon the com- 
mon indicator. Investigation of the 
bias conditions with the assumed 
inputs reveals that the highest d-c 
voltage is transmitted through to 
the common emitter point A. If 
point A were to have the d-c po- 
tential associated with any input 
other than B, heavy base current 
would be drawn through the tran- 
sistor associated with inputs C or 
D. This base current would draw 
additional current through R, and 
bring the potential of point A up 
to that of the highest input. This 
type of indirect reasoning can pre- 
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FIG. 3—When using resistive 


transducers, 


rather than potentiometer 


transducers, a constant current supply enables the output voltage to be 
directly proportional to transducer resistance 
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monitor circuit, instead of diodes, operate an 
indicating device to show which transducer output is being displayed 


clude any but the highest input be- 
ing transmitted through to the out- 
put at point A. The component 
values may be designed to have 
sufficient collector current through 
the one conducting transistor to 
operate one of the source identify- 
ing devices (E, F, G). As before, 
reversal of certain bias voltages 
results in a system that can trans- 
mit, display and identify the low- 
est null. 

The a-c voltage output at point 
A is the active input multiplied by 
the a-c gain of an emitter follower. 
This gain can be stabilized at 0.9985 
+0.0010, where it represents a 
variation in gain of 0.1 percent 
over a wide range of ambient tem- 
perature. The collector current of 
the active transistor may be de- 
signed to be in the 1 to 5-ma range. 
There are many ways of revealing 
the active transistor by visual or 
audible means, as Fig. 4 shows. 

Transistors improve certain 
aspects of system performance. 
The selecting mode (common point 
of all emitters) is now fed from 
source impedances that are lower 
by the h,. of the active transistor. 
This produces sharper transition 
areas and generally superior per- 
formance. The circuit selects and 
indicates the lowest pressure 
within 0.5 percent at room tem- 
perature. An additional error al- 
lowance of 0.5 percent is nece. ‘ary 
to cover a temperature range of 
—55 C to +71 C. The complete 
system includes a manually oper- 
ated selector switch that overrides 
the scan circuit and displays oil 
pressure at any particular point. 
This complete system (including 
power supplies for the transducers) 
was packaged in two 2 inch di- 
ameter cans of 3.5 inch length. 
Total system weight (exclusive of 
transducers) is 18 ounces. It is be- 
lieved that each can length could 
be reduced by 0.5 to 1 inch. 

Requirements for source identi- 
fication increase system size and 
weight: it is estimated that a sys- 
tem with source identification and 
a manual selector switch could be 
packaged in two 2 inch diameter 
cans of 5 inch length. 
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TRANSFORMING 


Resistance-Capacitance and 
Resistance-Inductance Networks 


These charts for canonic-one-terminal-pair 


R-C and R-L circuits eliminate tedious calculations in 


design problems involving network transformations 


By H. J. BLINCHIKOFF, 


Electronics Division, 
Westinghouse Electric Corp., 
Baltimore, Md. 


FILTERS designed with low-Q 
elements, preemphasis and de- 
emphasis networks, phase and 
amplitude equalizers, and net- 
works synthesized from _pre- 
scribed functions all contain 
combinations of inductors, ca- 
pacitors and resistors. Some- 
times, because element values are 
impractical or because the qual- 
ity factor (Q) of the reactance 
is impossible to obtain in a rea- 
sonable size, it is desirable to 
change the configuration of a 
network. 

This article deals with the 
transformation of canonic one- 
terminal-pair R-C and R-L cir- 
cuits. A canonic network is one 
that realizes a particular imped- 
ance function with the minimum 
number of elements. The equa- 
tions transforming one network 
to another may be obtained in 
two ways. The first method is 
to set the impedance of one cir- 
cuit equal to the impedance of 
the other. Equating the coeffi- 
cients of the frequency terms 
yields simultaneous equations 


that must be solved for the trans- 
formation equations. The second 
method consists of synthesizing 
the impedance function into net- 
works of Foster forms, Cauer 
forms or combinations of both. 
The charts here minimize the 
tediousness of making such net- 
work transformations. 

Figures 1 through 14 show all 
possible transformations of three 
and four-element canonic R-C 
networks. Below each figure are 
the equations for performing the 
transformation. Equations for 





SYMBOL KEY 


The equations describing the ele- 
ment values of some of the networks 
have been simplified in the charts by 
substitution of symbols for more com- 
plicated relationships. These symbols 
represent the following expressions. 

(1) Coefficients A, B, D, and E 

represent combinations of R 
and C. They can be determined 
from the applicable equations 
on the chart. 


W=A(A—P*)/P(AD— PE) 
X =(A— P*)/(E— PD) 

Y =(AD—PE)/(A— P?) 
Z=P (E—PD)/(A— P*) 
where P=(B+ V B?—4A) 2 











five or more elements are not 
given because of their infre- 
quent use. However, they can be 
found by either of the two 
methods. 

Separating the input imped- 
ance for R-C networks Z(jw) 
into its real and imaginary parts, 
Z(jwo) = Re Z(jw) + Im Z(jo) = 
R(w) + jX(@), shows that the 
real part of an R-C impedance is 
a monotonically decreasing func- 
tion of frequency. It has its max- 
imum value at zero frequency 
and its minimum value at infinite 
frequency. The imaginary part 
of an R-C impedance is never 
positive from » = 0 tow = o: 
at zero frequency, it may be zero 
or (negatively) infinite; at in- 
finite frequency, its value is al- 
ways zero. 

Chart I shows the s-plane pole- 
zero distributions of the imped- 
ance for the various networks in 
Fig. 1 through 14. Properties of 
R-C impedance function are: 
poles and zeros are simple and 
are restricted to the negative 
real axis of the s-plane (¢ axis) ; 
poles and zeros alternate; the 
lowest critical frequency is a pole 
which may be at s = 0; the 
highest critical frequency is a 
zero which may be at infinity; 
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satellite 
signal selection 


Space vehicles are constantly exposed to 
many signals as they orbit the earth. 
Electronic interference, false messages . . . 
these are but two of the problems they 
contend with. 

To receive correct commands, a new 
coder-decoder has been developed by 
Avceo’s Electronics and Ordnance 
Division working with NASA. Built 
around a single-conversion concept, 
the Avco unit ignores stray signals, 
shuns radio noise and interference. 
Today it is operating in Explorer XI, 
now orbiting the earth. 


Miniaturized to save weight and space, 
this uniquely selective radio device will 
pull in only proper information, feed it 
to the decoder, and actuate the correct 
on-off controls and other satellite equip- 
ment as ordered. 


Communications capabilities are among 
the many contributions of the Electronics 
and Ordnance Division’s experienced 
engineering talent and skill. For more 
information on this new satellite receiver- 
decoder, or answers to your own com- 
munications problems, write: Director of 
Marketing, Communications Operation, 
Electronics and Ordnance Division, Avco 
Corporation, Cincinnati 15, Ohio. 


New Avco receiver-decoder withstands extreme 
vibration, shock. 6.3” in diameter, only 3.5 Ibs. 
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Link Division of General Precision, Inc. specified ITT capacitors for this 
vital portion of its Tracer Identification and Control System, which de- 
mands utmost reliability and long life expectancy from every component. 


TOTAL PROCESS CONTROL AND DISCIPLINED PRODUCTION DELIVER 


HIGH-RELIABILITY WET-ANODE 
TANTALUM CAPACITORS FROM ITT 


ITT wet-anode tantalum capacitors meet MIL-C-3965B—a fact proved by independent 
laboratory qualifications tests on ITT capacitors. The reliability and long life expectancy 
of these competitively-priced capacitors are direct results of ITT’s total process control and 
disciplined production procedures, above and beyond testing standards more stringent than 
normal industry practice—and backed by ITT’s world-wide facilities and experience. 


IN STOCK AT ITT DISTRIBUTORS: 


* TWO TYPES—M-Type and P-Type, for applications from — 55 to 
85 and 125 C. respectively 
29 vaLuEs—from 1.75 to 330 mfds over a working voltage range 
to 125 VDC and maximum surge voltages to 140 VDC 
COMPONENTS DIVISION COMPACT AND RUGGED—sintered tantalum slug in fine-silver cases 
INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION for 2000-hour life at maximum temperature and working voltage 
ee ee ee ee ORT SMR. GUARANTEED— to 80,000 ft. and accelerations of 20 G’s with a 
: 0.1 in. excursion in 50-2000 cps range 
Phone these ECS Capenler Sales Offices: LONG STORAGE LIFE—tantalum-oxide dielectric is completely 
Albuquerque .....AX9-8013 —_ Los Angeles . stable; assures trouble-free operation 
ees an ae ae COMPLETE SPECIFICATIONS ON ITT wet- and solid-anode 
. Philadelphia - tantalum capacitors are available on request. Write on your 


letterhead, please, to the address below. 
Rochester 


San Francisco ..., 


ENGINEERS: Your ITT representative has a complete set 
Kansas City ..... JE 1- St. Louis . of qualifications and quality control tests for your inspection. 
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more work per tool per man hour! 


LEGU 


drills, nutrunners and 
screwdrivers 


Improved design features you have asked for — 
lighter, shorter, greater operating efficiency 


number 


What you want in air tool performance is what Cleco engineers strive 
to design and to produce in every Cleco product. That is why every field 
report by Cleco sales representatives is carefully studied by the engi- 
neering staff at Cleco. 


The #6 line of drills, screwdrivers and nutrunners is the result of this 
tight-knit coordination between sales and engineering — an air tool you 
have requested, an air tool that will do your job more effectively. 


The #6 drill (2,000, 3,000, 5,000 and 30,000 RPM, pistol and lever 
throttle) is lighter in weight, resulting in minimum operator fatigue. 
The handle on the pistol grip is designed for maximum comfort, and 
allows the operator to exert center line pressure on the bits at all times, 
reducing bit breakage. 


The #6 rolling-impulse screwdrivers and nutrunners (1,000, 2,000, and 
3,000 RPM pistol and lever throttle) are lighter and shorter, offer fast 
and easily adjustable torque setting and higher power. The #6 is also 


available with positive clutch. Also available in reversible and non. 
reversible models. 


For greater economy, shorter running period and no waste of air, Clece 
offers the #6 rolling-impulse screwdrivers and nutrunners with the 
auto-start feature. Auto-start eliminates throttle levers and permits the 
tool to run only while on the work. 


Ask your Cleco representative about the complete features of the new 


#6 line. He will be glad to arrange a demonstration-tryout for you 
immediately. 


“quality tools engineered for industtial progress” 


(4 


ofr Dey A DIVISION OF REED ROLLER BIT COMPANY 
a P. O. Box 2541, Houston 1, Texas, U.S.A. 


: IN CANADA: Cleco Pneumatic Tool Company of Canada, Ltd., 
AIR TOOLS 927 Millwood Road, Leaside (Toronto) Canada 


LEC 


ALWAYS SPECIFY CLECO AIR TOOLS, ENGINEERED TO SATISFY YOUR MOST EXACTING REQUIREMENTS! 
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POLES AND ZEROS OF RC NETWORKS AND RL NETWORKS 
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the slope dZ/do is negative. 

Chart III lists equations for 
calculating the poles and zeros 
associated with each network. 

The close relationship between 
R-L and R-C circuits permits 
Fig. 1 through 14 to be modified 
for application to R-L networks: 
(1) In the schematics, replace 
all capacitors by inductors, re- 
taining the same subscripts. (2) 
In the transformation equations, 
replace C by 1/L. 

As an example, consider Fig. 
1: C, to C, are replaced by L, to 
L, respectively; then, replacing 
C by 1/L, the equations for Fig. 
1B become L, = L.(L, + L.)/L,, 
L, =i, +1, 000 2, = B, (CL, + 
i) /L,1*. 

Properties of the real and im- 
aginary parts of R-L networks 


are identical with those of an 
R-C admittance. The real part 
of an R-L impedance is a mono- 
tonically increasing function of 
frequency. It has its minimum 
at zero frequency and its max- 
imum at infinite frequency. The 
imaginary pari of an R-L im- 
pedance is never negative from 
wo = 0 to » = o: at zero fre- 
quency, its value is always zero; 
at infinite frequency, it may be 
zero or (positively) infinite. 
Chart IT illustrates the s-plane 
pole-zero distributions of the R-L 
impedances given in Fig. 1 
through 14 after substitutions. 
Properties of R-L impedance 
functions are: poles and zeros 
are simple and are restricted to 
the negative real axis of the 
s-plane (oc axis) ; poles and zeros 


alternate; the lowest critical fre- 
quency is a zero which may be 
at s = 0; the highest critical 
frequency is a pole which may 
be at infinity; the slope dZ/do is 
positive. 

In addition to R-C networks, 
Chart III lists the applicable 
equations for calculating the 
poles and zeros associated with 
R-L networks. As an example of 
the pole and zero calculation of 
an R-L circuit, consider Fig. 1A. 
The pole o. is found from the 
equation a, = —R,/L,. 
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IN ADVANCED DIGITAL INSTRUMENTS 





EPSCO DELIVERS ITS SPECIFICATION 


SIMPLIFIED BLOCK DIAGRAM 




















IMPORTANT FEATURES: 
1) No stepping switches, no relays 


2) Speed: 2 millisec. per conver- 
sion (100 independent measure- 
ments per sec.) 

3) Fully transistorized, plug-in construction 

4) Parallel decimal and 4221 BCD output 

5) In-line, in-plane display 

6) Internal and external conversion trigger 


7) Requires no modification, adjustment 
or calibration 


8) Mount two, side by side, in a RETMA rack 
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DVOM DIGITAL 
VOLT-OHM METER 


MEASURES AC, DC VOLTS & OHMS 


(ONLY 8% x 


5M x 13%) 


@ Full Scale Ranges: 

AC and DC Voltages, 0 to +1000 (4 ranges) 
Resistance: 1K to +1000K (4 ranges) 

@ Accuracy: DC — +0.1%, AC — +0.25% 
Ohms — +0.25% 

@ Readout: 3 digits (plus 1 overflow digit) 


For full details, call or write Epsco. Ask for 
Bulletin 26002. 





CSCO reas 


A division of Epsco, Incorporated, 275 Massachusetts Avenue, Cambridge 39, Mass. Telephone UNiversity 4-4950 
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RESEARCH AND DEVELOPMENT 





Accurate Measuring Technique for R-F Voltage 
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One fixed inner brass shield is sat- 
isfactory for 50-volt converter (A) 
while one of two cylindrical inner 
shields in 100- and 200-volt units 
(B) is axially adjustable 


ACCURATE rms_ voltage measure- 
ments up to 30 Me are possible 
using thermal voltage converters. 
They can also be used to determine 
quickly the effect of frequency on 
other rms instruments. 

The thermal voltage converters, 
developed by the National Bureau 
of Standards, are inexpensive and 
simple to construct. However, they 
provide excellent a-c to d-c perform- 
ance. Accuracy is at least 0.1 per- 
cent at frequencies up to 10 Me and 
0.2 percent at 30 Mc. 

Reactance is low and computable. 
Frequency influence on the con- 
verters can be estimated with rea- 
sonably simple equations. Results 
agree well with values measured 
using other methods up to 40 Me. 

The converters can be used to 
calibrate commercial r-f thermo- 
couple voltmeters and, with a sine- 
wave generator, 
meters. Because 


electronic  volt- 
of their nearly 
flat response, applied frequency and 
its stability are not critical. 

A thermoelement with low input 
current rating and a series impe- 
dance are used in the thermal volt- 
age converter to develop an output 


90 


emf that is dependent on input volt- 
age. In these r-f converters, a d-c 
voltage is substituted for the a-c 
voltage to be measured. 

In the transfer technique used, 
the same a-c voltage is applied to 
the converter and the similar device 
under test. The input is adjusted 
to obtain the desired indication on 
the device, and the converter read- 
ing is noted. A d-c input is then 
provided to the converter and ad- 
justed until the same reading is 
obtained. The d-c input voltage can 
then be measured with any appro- 
priate apparatus. Requirements of 
the transfer instrument are that it 
permit precise readings, have small 
frequency influence and have good 
short-time frequency stability. 

The influence of frequency on 
other rms instruments can be read- 
ily determined by a-c to d-c dif- 
ference tests. The same a-c and 
d-c input voltages are connected to 
the converter and to the instrument. 
While switching between a-c and 
d-c voltage inputs, the voltages are 
adjusted so that the same indica- 
tion is obtained on the instrument 
under test. 

The difference in converter indi- 
cations is noted and, with the scale 
factor of the converter, is used to 
determine the a-c to d-c difference 
(frequency response) of the in- 
strument. Because these differ- 
ences are relatively stable, meas- 
urements usually need 
repeated. 

A converter with a_ thermoele- 
ment in series with a wire-wound 
resistor for current limiting can be 
used for highly accurate voltage 
measurements at audio and ultra- 
sonic frequencies. Frequency range 
is limited primarily by residual re- 
actance of the resistor. Recent tests 
have shown that good performance 
can sometimes be obtained up to 
nearly 1 Mc. 

The new converter was developed 
to evaluate converters using wire- 
wound resistors. Its cylindrical 
deposited-carbon resistors are 
mounted coaxially in a brass cylin- 
der as shown in the figure. The 


not be 


resistors are in series with a uhf 
5-ma thermoelement having a short 
straight heater in line with its 
supports. Residual reactances are 
much smaller than those of wire- 
wound resistors and can be com- 
puted approximately, so that fre- 
quency errors can be estimated. 
They can make accurate rms 
voltage measurements of 1 to 200 
volts at frequencies from 3 eps to 
30 Mc. Better resolution is ob- 
tained using a specialized potenti- 
ometer than a millivoltmeter for 
reading output. 

The 100- and 200-volt converters 
contain two resistors and a 10-ma 
thermoelement. One of two cylin- 
drical inner shields can be axially 
adjusted to minimize distributed 
capacitance between the resistors 
and the outer cylinder, which con- 
siderably extends frequency range. 
The 50-volt converter operates well 
with a single resistor and only one 
fixed inner shield. 

The higher range voltage con- 
verters require up to 2 watts power 
and have marked warm-up drift 
although it is of short duration. A 
5-ma thermoelement in series with 
metal-film resistors of higher re- 
sistance could reduce power require- 
ments and drift. However, fre- 
quency range would probably be 
reduced for the same accuracy. 


Depletion Layer Acts As 
Ultrasonic Transducer 


EXPERIMENTAL ultrasonic  trans- 
ducer promises high efficiency con- 
version at microwave frequencies. 
The 830-Mc operating frequency of 
present units is expected to be ex- 
tended to 10,000 Mc, where effi- 
ciency should be one hundred times 
that of other known transducers. 
The new device, in the early 
stages of development at Bell Labs, 
is a piezoelectric transducer that 
uses a semiconductor depletion 
layer. Primary application of the 
transducer is expected to be in 
ultrasonic delay lines. Its high op- 
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NEW 


High Temperature Vacuum Furnace 
for Tantalum Sintering 


e Large 6" I.D. x 10” Heating Element 
@ Automatic Protective Devices 


@ Operates at 10-5 mm Hg or with Inert Gas 


Connect water, power, air and drains to the NRC Model 
2915 and you’re in business. That’s just the first convenience 
you'll experience when you use this new refractory-free re- 
sistance furnace to sinter or heat treat reactive or high tem- 
perature metals and ceramics! 

Loading, unloading, and cleaning are quick and easy. 
With one finger you can raise the spring-loaded stainless steel 
cover and lift out the top heat shield assembly. For cleaning, 
the heating element and other shield assemblies can be re- 
moved in less than 30 minutes. Every square inch of the 
stainless furnace chamber is accessible. Graphic control panel 

simplifies operation. 


The three-phase cylindrical heating element offers long, 
trouble-free life because of its rugged construction, three 
point support, and ample spacing from heat shields. 

This furnace will help you make more money. Large ca- 
pacity, rapid heating and cooling, and high speed evacua- 
tion increase productivity. Double glass sight port, inter 
locked, fail-safe pumping system and power supply protect 
work and heating element against excess pressure and tem- 
perature. Special circuit prevents air-releasing before work 
is sufficiently cool. 


Send for more information today! 


NRC EQUIPMENT CORPORATION 
A Subsidiary of National Research Corporation 
Department 4EE 160 Charlemont Street, Newton 61, Massachusetts 


AY Song! Cc 0) Please rush me data sheet on NRC Model 2915 Vacuum Resistance Furnace. 


0) Please have sales engineer call. 


EQUIPMENT NAME... 
CORPORATION 


SALES OFFICES: Atlanta « Boston « Chicago « Dallas 
Detroit * Los Angeles * New York « Palo Alto 
Pasadena « Tallahassee * Washington, D.C. 
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AIRPAX 


REED RELAYS 


For high-speed switching operations where accuracy 
and dependability are demanded, AIRPAX offers a 
series of sensitive relays for computers, sorting, tab- 
ulating and totalizing machines, servo-mechanisms 
and keying devices. Operation of the contacts in an 
inert gas prevents contamination and assures millions 
of positive on-off switching cycles. 


INSTALL IT — FORGET IT 


These reed relays will perform faithfully long after other 
components — even solid state — fail. Basically, a pair of 
magnetically operated contacts are sealed in a glass tube 
containing an inert gas. The actuating coil surrounds the 
glass tube, the complete assembly being hermetically sealed 
in a metal enclosure or epoxy molded, depending on customer 
requirements. Standard size and miniatures are available in 
either type. The miniature molded relays are designed for 
printed circuit board use. 


Complete details are contained in bulletin S-23. 


AIRPAXx 
, ELECTRONICS 


erating frequency and wide band- 
width will enable the depletion 
layer transducer to store large 
amounts of information. 


The depletion layer ultrasonic 
transducer may also be used as a 
tool for studying the acoustical 
properties of materials at higher 
ultrasonic frequencies. It is ex- 
pected to generate high-amplitude 
ultrasonic waves in materials at 
microwave frequencies. It should 
also be capable of detecting very 
weak waves more efficiently than 
existing transducers. 

The transducer consists of a thin 
metal film deposited on a plate of 
piezoelectric semiconductor mate- 
rial such as gallium arsenide. The 
film constitutes a nonohmic rectify- 
ing contact that causes formation 
of a depletion layer. Thickness of 
the layer can be controlled with a 
negative bias voltage across the 
interface. 

When a-c voltage is applied, most 
of the voltage drop occurs across 
the layer, which behaves like a very 
thin piezoelectric crystal that is 
bonded to a solid. The electric field 
is very large because of the thin- 
ness of the layer (10° to 10° cm), 
and considerable piezolectric stress 
can be produced in it. 

Because the layer is so thin, 
greatest efficiency of the transducer 
is at very high frequencies. Its 
high efficiency permits generation 
of ultrasonic waves from smal] elec- 
trical signals and detection of very 
weak ultrasonic waves. 

Resonant frequency of the trans- 
ducer is dependent on layer thick- 
ness, which can be controlled by 
bias voltage. Frequency control 
adds flexibility to the device that 
conventional piezoelectric  trans- 
ducers do not have. 

Bandwidth of present models 
measured at 600 Mc is 5 percent, an 
order of magnitude greater than 
typical ceramic transducers oper- 
ating at frequencies below 10 Mc. 
Even greater bandwidths can be 
achieved at the higher operating 
frequencies anticipated. Signifi- 
eance of larger bandwidths is that 
a comparable increase can be ex- 
pected in the amount of informa- 
tion transmitted. 

The use of ultrasonic delay lines 
at high frequencies has been lim- 


ited because ultrasonic waves could 


t c 4 
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ciently and because the waves are 
attenuated in the delay material. 
Higher efficiency of the depletion 
layer transducer makes possible de- 
lay lines having longer delay times. 
Combined with the larger band- 
widths, longer delays will enable 
storage of large amounts of infor- 
mation. 

The transducer is relatively sim- 
ple to manufacture. Improvements 
in fabrication processes and circuit 
techniques should greatly extend 
the frequency range of the new 
ultrasonic transducers. 


Swedes Plan Railborne 
Radio Telescopes 


ASTRONOMICAL research, space com- 
munications and development of 
radio equipment are anticipated ap- 
plications of four railborne radio 
telescopes. Two of the 12-meter di- 
ameter units will be built in the 
first phase of the project by the 
radio-astronomic research center at 
Rao, according to the Stockholm 
Dagens Nyheter. The center, which 
is on the west coast of Sweden, is 
operated by the Chalmers Institute 
of Technology, Gothenburg. 

By mounting the radio telescopes 
on railroad cars, they can be oper- 
ated in parallel to effectively com- 
bine their surface areas. Thus two 
of the telescopes will provide a sur- 
face corresponding to the size of 
the Harvard University telescope 
with a diameter of nearly 19 
meters. 

The telescopes can also be sepa- 
rated by as much as 100 meters. In 
this case, they would function as an 
interferometer. Rails for the tele- 
scopes will be laid crosswise in an 
east-west and north-south 
tion. 


direc- 


Total cost will be significantly 
reduced by building the 12-meter 
antennas over that of a 25-meter 
radio telescope originally planned. 
In addition, the 12-meter systems 
provide greater flexibility. For ex- 
ample, an object in space like the 
Russian Venus probe can be moni- 
tored by one unit without interrupt- 
ing regular astronomical observa- 
tions. 

The use of two antennas also 
permits a more precise determina- 
tion of the location of a space ob- 
ject than has been possible. 
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MAGNETIC CONTROLS 


oo 


Cc 


in heat controls 


for jet windshields 


Convair 880 jet airliners are first to use new, advanced 
design anti-fogging, anti-icing heat control systems 
developed by Magnetic Controls Company. 


Windshield icing and fogging problems are considerably 
more complex for jet airliners, compared with those en- 
countered by piston engine planes. With jet travel, faster 
speeds, higher altitudes, plus greater extremes in tem- 
peratures and atmospheric pressures, many new problems 
develop. Magnetic Controls proportional heat control 
systems have helped to solve these problems for Convair 
880 jets. The Magnetic Controls systems offer four distinct 
advantages: 


@ Automatic compensation for windshield aging. 

@ Ultra-reliable, fully static design. 

® Elimination of thermal shock for longer windshield life. 
@ Superior accuracy — proportional plus integral control. 


For complete information about this system and how it 
may help you obtain precise, accurate heat control for 
many applications, write or phone Magnetic Controls 
Company today. 


6413 CAMBRIDGE STREET @ MINNEAPOLIS 26, MINN. 


Heat Control Systems e@ Static Inverters 
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e WEst 9-4691 


@ Voltage Monitoring Systems 
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COMPONENTS AND MATERIALS 


Improved Wire for Precision Wound Resistors 


By EDWIN SHUTTLEWORTH, 
Assist. 
Dr 


Harrison, 


Vice-President, 
ver-Harris Company, 
New 


Jersey 
PRECISION WIRE-WOUND RESISTORS 
are used in circuits that require a 
precisely calibrated resistance 
value that must be maintained over 
a wide temperature range. 
During World War II, precision 
wire-wound resistors were gener- 
ally wound with Nichrome V, which 
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TABLE 1 


has specific resistance of 650 
ohms per circular mil foot, and a 
ter (temperature coefficient of re- 
sistance) of 0.01 percent per deg 
C. Using this alloy, a resistor cali- 
brated to exactly 1,000 ohms at 
25 C would increase in resistance 
one percent, or 10 ohms at 125 C. 

In the late 1940’s, an alloy modi- 
fication of the basic 80 nickel 20 
chromium alloy Nichrome V_ had 
produced a new alloy called Karma 


a 


TEMPERATURE STABILITY 





Time at Temperature 


@ 150° C. 


Resistance Change in % 


Oo 


@ 200° C. @ 300° C. 





0 
100 Hours 
200 «—* 
300 
100 - 
500 


0 
—0.010 
—0.015 
—0.016 
—0.016 
—0 016 


0 
+0.05 
+0.070 
+0.080 
+0.080 
40.075 





TABLE II—PROPERTIES OF 


ALLOYS USED 


which was heat treated to control 
ter and specific resistance. This al- 
loy had a specific resistance of 800 
ohms per circular foot and a ter 
of 0.002 percent per deg C. 

This alloy made possible resistors 
of the same dimensions, using the 
same wire diameter, with a 23- 
percent increase in_ resistance. 
Further, the improved tcr offered 
a fivefold improvement in accuracy 
over a wide temperature range. A 
resistor wound with the new alloy 
to 1,000 ohms would change less 
than 0.2 percent or 2 ohms at 125 
C. For many years, this level of ac- 
curacy was more than sufficient. 

Requirements for resistors in 
miniature satellite computers de- 
veloped the need for closer control 
of ter on a production basis and a 
new process Karma wire, now 
available to fill this need was re- 
cently announced. 

The major advantage offered by 
the new process wire is a tcr of 


AS FINE RESISTANCE WIRE 2 





Alloy 
Name 


Alloy Composition, 
Approx ’ 
per cent 


Resis- Maximum 


Thermal 


emf 


Mean Temperature 
Coefficient of 
Resistivity, ppm | 
per deg. Cent. | 
based on 


tivity, 
ohms 

per versus 
circular 
mil foot 


Copper, 
reference temp. of | 


77F(25C) | deg. Cent. 


mv per 


Coeflicient 
of Thermal 
Expansion 
x 10-* 
per deg. C 
20 C to 
200 C 


Temperature 
Range 
(for Values in 
Columns 4 and 5), 
deg. Cent.’ 


Specific 
Gravity 





Karma 
Nichrome V 
Nichrome V 


76 Ni, 20 Cr + Fe +Al 
79 Ni, 20 Cr, 1 Si 

79 Ni, 20 Cr, 1 Si 
(Stabilized, 888 Alloy) 
Nichrome 


58 Ni, 16 Cr, 1 Si, bal. Fe 


| 


800 
650 
675 


003 
006 
.006 


30 002 


to +250 
to +250 
to +250 


—65 
—65 
—65 


—65 


to +250 





55 Cu, 45 Ni 
84 Cu, 12 Mn, 4 Ni 
77 Cu, 23 Ni 
70 Ni, 30 Fe 


Advance 
Manganin 
Midohm 
Hy temco ° 


0, + 

0, 
180, 
3900, 
+4500, 


20 
15 
30 
300 
+ 100 


045 
003 
037 
04 
01 


sis 
+ sie 


+ 


st: 





90 Cu. 10 Ni 
94 Cu, 6 Ni 
98 Cu, 2 Ni 


95 Alloy 
Lohm 
30 Alloy 


| 
| 


—65 
+15 
—65 
—50 
+20 


14:! 
18. 
15. 
12. 
12. 


to +150 
to + 35 
to +150 
to + 20 
to +100 





+ 450, 
700. 
L 1400. 


+ 50 
+200 


+ 300 


026 
022 


O14 


—65 
—65 


—65 


16 
16. 
16 


to +150 
to +150 
to +150 


.90 
91 





* the values given either meet or surpass the 


Driver-Harris alloys 
* limited only by insulation 


specified requirements of 


© temp coeff of resistivity is given for two temp ranges 


ASTM Specification B267-60T. 


These listed are 


electronics 





SLASHES AIR FREIGHT RATES UP TO 


4Q% 


ro} smal Lalo id—tol-gro) mm | (-s-) am Ofoy-1-) amo) cole | 0 [ok ¢-Me-yo) (o Mla MR dal -Wm of-1) 


TWA’s new reduced rates are as much as 40% 
lower. Cover 16 different commodity groups, ranging 
from foodstuffs to hardware...on shipments from 
the West Coast to important markets in the East! 


Look at the money you save with 
typical new TWA 100-ib. rates! 


FROM LOS ANGELES 
To Rate Savings 


Other great savings: Up to 20% reductions on hun- pats pera ow 
St. Louis 10.95 6.95 


dreds of commodities— such as machines and parts, paniiiibiii a antes 


electrical equipment, chemicals and printed matter. Kansas City 9.65 6.55 
Chicago 11.60 7.60 


TWA’s Jetstream Express flights provide the only 
non-stop all-cargo service... from both Los Angeles 
and San Francisco to New York. Fast Jet freight 
also available to all the major markets of the East. 


FROM SAN FRANCISCO 
New York $16.65 $11.25 
Pittsburgh 14.70 9.85 


Call your freight forwarder, cargo agent 
or nearest TWA Air Freight office today 


| 
THE ONLY AIRLINE SE 
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HUNDREDS OF 


Widths, 
Depths & 
Heights 

TO MEET YOUR 
ENCLOSURE 


REQUIREMENTS 
WITh 


EMCOR 
STANDARD 
CABINETS 


@ Cut costly enclosure design time. Select your 
packaging needs from a complete line of 
standard and heavy duty EMCOR Cabinets. 

@ EMCOR MODULAR ENCLOSURE SYSTEM 
Cabinetry provides for thousands of control 
center combinations. 


Engineered simplicity of basic frames and 
components affords quickest and easiest 
erection of control center assembly. 
EMCOR Cabinetry Engineers backed by the 
research and development “know-how” of 
the Roy C. Ingersoll Research Center set the 
pace for the packaging needs of electronics, 
instrumentation and electro-mechanical engi- 
neers from coast to coast. 

Rugged frame construction surpasses all 
standard requirements for increased load 
carrying capacities. 

Compatible cabinet design assures simplified 
and economical expansion at any time. 
EMCOR Cabinet manufacturing meets rigid 
quality-controlled craftsmanship standards. 
Nationwide organization of EMCOR Sales- 
Engineering Representatives assist in plan- 
ning stages and assure customer satisfaction 
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less than 0.0005 percent per deg C. 
Now a 1,000-ohm resistor changes 
less than 0.05 percent or 0.5 ohm 
over the temperature range from 
25 C to 125 C. 

The data given in Table I shows 
the high-temperature stability of 
the wire. This data shows the re- 
sistance drift of 0.0015 insulated 
wire wound as a single layer on a 
ceramic bobbin. All data was 
taken after an initial aging for 24 
hours. 

The drift rates indicate stability 
to at least 200 C, which is well over 
the maximum hot-spot temperature 
of present-day precision § wire- 
wound resistors. Drift usually is 
so slight that processing of trial 
bobbins is eliminated. 

Further gains in new wire come 
from an increase in physical prop- 
erty values which means fewer 
breaks in winding resulting in 
fewer rejects, more units wound 
per spool, and increased efficiency 
from winders. The average weight 
of wire per spool has also been in- 
creased, thus reducing downtime. 

Experience with these new proc- 
ess techniques augurs well for the 
development, in the near future, of 
wires that have characteristics of 
interest to the precision potenti- 
ometer, as well as the precision re- 
sistor industry. 

Table II gives names and proper- 
ties of alloys used as fine resistance 
wires. 


Induction Motor 
Given Two Speeds 


IN THE PAST, speed changing of the 
squirrel-cage induction motor was 
possible only by winding two sepa- 
rate windings in one frame, and 
using only one winding at a time. 
This was wasteful and resulted in a 
much larger, heavier and more ex- 
pensive machine. 

Now, over half a century after 
the invention of this motor by Tesla, 
a British engineer’ has devised a 
technique that makes it possible to 
obtain speed changing, in any ratio, 


from a single-winding induction 
motor. 

The two-speed motor looks exactly 
like a standard motor. No new proc- 
ess is involved. But an analytical 
method was devised for grouping 
and connecting the coils. And any 
manufacturer who is equipped to 


beyond the sale. 
Condensed Version of Catalog 106 Available Upon Request. 
Originators of the Modular Enclosure System 


INGERSOLL PRODUCTS 


Division of Borg-Warner Corporation 
1000 W. 120th ST. ¢ DEPT.1242 @ CHICAGO 43, ILLINOIS 
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make normal induction motors is 
equipped to make two-speed induc- 
tion motors. 

The basic designs for each speed 
combination have to be done by an 
engineer of high technical compe- 
tence, and it is desirable to have 
such designs available for each 
speed combination. But thereafter, 
particular machines for different 
voltages and output powers can be 
designed according to a routine, as 
for a standard machine. 

The new method of speed chang- 
ing is called pole-amplitude modu- 
lation, because of the logic on which 
it depends. In a conventional three 
phase induction motor, the wave- 
form for each phase has an approxi- 
mate sinusoidal distribution around 
the stator assembly. If the ampli- 
tude of this waveform is modulated 
in space by suitable coil recon- 
nections, the resultant waveform 
around the stator will have a differ- 
ent spatial distribution. This effect 
is similar to that obtained, in time, 
by modulating a radio carrier and 
considering the resultant sidebands. 
If, for example, the resultant wave- 
form of one phase-winding of a 
pole-amplitude modulated 8-pole 
machine is examined, it will be 
found to contain waveforms corre- 
sponding to 6 and 10-pole machines, 
mixed. 

Under certain conditions and by 
correct relative displacements be- 
tween the three separate phase- 
windings, it is possible to eliminate 
one pole number from the resultant 
three-phase field and to obtain a 
pure three-phase field correspond- 
ing to a single speed. In the case 
referred to above, speeds corre- 
spond to either 6-pole or 10-pole 
machines. 

Uniform acceleration is obtained 
for full speeds backwards and for- 
ward. Two-speed motors have been 
developed from 14 hp by 850 hp, but 
there are no limitations. So far 
British manufacturers have shown 
more interest for the larger, high- 
voltage machines. 

The sponsors involved in develop- 
ing these motors offer licensing 
patent rights to American manufac- 
turers.* 


REFERENCES 


(1) G. H. Rawcliffe, Head of Electrical 
Engineering Department, University of 
Bristol, Bristol, England 

(2) National Research Development 
Corporation of England, 1925 K Street, 
N. wy woe & D. © 
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PULSE TIMER... 
PROVIDES ACCURATE 
NO-JITTER DELAY 
MEASUREMENTS 


Countdown — blast-off — and an- 
other “bird” soars gracefully sky- 
ward. But preceding its flight are 
countless component and system 
checkouts. And at the launching pad 
as on the production line, Crosby- 
Teletronics is on the job. One piece 
of test hardware, the Model PT-244 
Pulse Timer, is standard on Bomarc 
and many other current missile pro- 
grams. This paired trigger generator 
delivers a fixed and delayed pulse 
to provide no-jitter delay measure- 
ments up to 10,000 microseconds 
with an accuracy of +0.02 micro- 
seconds. Results are read directly 
from a combination of decade count- 
ers and a digital dial. The PT-244’s 
stability and reliability is typical of 
Crosby-Teletronics . . . a leader in 
long range communications, vacuum 
research and precision-built 


CROSBY 


TELETRONICS 
Crosby-Teletronics Corporation * 54 Kinkel Street - Westbury, Long Island, New York 
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PRODUCTION TECHNIQUES 


Boards are held in open rack while 
components are dropped in place 





* 


Pad is placed between components 
and rubber roller 


& <3 Seo 


Excess lead lengths are cut off. 
Box catches lead ends 


Wringer Crimps Leads Under Circuit Boards 


AN OLD-FASHIONED, hand-cranked 
washer wringer makes an ingeni- 
ous aid to hand assembly of printed 
wiring boards. Used at Electronic 
Associates, Inc., Long’ Branch, 
N. J., to supplement mechanized 
equipment, it bends all the leads on 
a board at once. This permits 
batch-type board assembly, even 
for short runs, rather than tedious 
one-at-a-time lead insertion, crimp- 
ing and cutting. 

Jumper flush-mounted 
axial components and small 
disk components assembled. 
sulky or delicate components, or 
components’ requiring — stand-off 
added later. The 
method is used, for example, when 
only a few each of several kinds 
of resistors are required. If a large 
number of the same kind of re- 
sistor is required, automatic inser- 
tion and crimping 


wires, 
lead 


are 


mounting are 


machines are 
used. 

The wringer is modified to pro- 
vide a half-inch space between the 
rollers. The top roller is steel and 
the bottom roller is padded with 
rubber. The spacing between them 
can be varied to adjust pressure. 
Before the board is passed, com- 
ponents down, between the rollers, 
it is covered with a pad of foam 
rubber glued to a blank board. The 
pad equalizes pressure, is a further 
safeguard against component dam- 
age and allows the board to be 
turned upside-down. 

As the board passes between the 
rollers, the components are pressed 
flush with the board and the leads 
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are bent tightly to the underside. 
The wringer is set up to the 
right of an assembly rack. The 
assembler takes five or six boards 
and puts them face up on the rack. 
She picks up a handful of one kind 
of component, puts the required 
number into each board, then re- 
peats with the next component. 
After crimping, an assembler 
on the right side of the wringer 
clips each lead near the bend. Oc- 
casionally, a crimp must be tight- 
ened with the clipper pliers. 
Component leads and jumpers 
are not cut to size in advance, as 


the method works best with long 
leads. If leads are stiff, they can 
be bent at right angles to the body 
before insertion. Soft leads can be 
bent as they are inserted in the 
board. 

Jumper wires are generally 
formed in advance. They are pre- 
pared by winding a spool of wire 
on a bar rotated in a lathe. The 
resulting coil is slit into jumpers 
by cutting along the two sides of 
the bar with a milling machine. 

An added bonus is that wringing 
breaks the oxides on the leads, im- 
proving soldering quality. 


Comparator Gages Fragile Part 


OPTICAL COMPARATORS are used by 
Bay State Electronics, Boston, 
Mass., to gage, balance and adjust 
photoelectrically-controlled irises 
for Keystone cameras. 

An iris is placed in a fixture 
which simulates the mounting cast- 
ing in the camera. Lines scribed 
on the fixture indicate alignment 
of the iris leaf and stop positions 
for various light levels. The iris is 
checked in horizontal and vertical 
positions, since the camera may be 
used in either position. 

With the fixture horizontal, the 
iris is statically balanced by adjust- 
ing small, coiled wire counter- 
weights with tweezers. The fixture 
is then turned to the vertical posi- 
tion where the face of the iris is 


Photoelectric control is energized 
during gaging 


reflected onto the comparator 
screen. Current which would nor- 
mally be supplied by a photoelectric 
cell is provided through an adjust- 
able microampere power source. 
When the iris is energized, the edge 
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DRIREED) ELECTRONIC COMMUTATORS 
S-—- 


the Newest and Best! 


The NEW Hathaway DRIREED, Electronic Commutator, designed to utilize Hathaway’s DRIREED contact, 
is illustrated above in a typical rack mounted unit. Applications include telemetry, thermocouple scanning, com- 
puter inputs, strain gage scanning, transducer scanning, and PDM coding. 

The unit can be packaged and tailored to fit your particular requirements. 


FEATURES: @ Long life, highest reliability—contact rating 10 million 
ae — é oars operations at 100 milliampere, 115 volts 60 cps, resistive 
Eliminates the transfer gain problpm—closed circuit load; 1 billion operations at low signal levels. 
resistance less than 100 milliohms. 


No back current or channel to channel crosstalk—open 
circuit resistance greater than 3x10"? ohms. 


PRICE AND PERFORMANCE of this commutator make it worth 


considering in your application. Please address your inquiries to 
Output isolated from power ground and needs no “com- the address below. 
mon”—isolated dual ended contacts. 


Solid state drive circuit—transistor logic control of me- r¢ : % HATHAWAY DENVER 
chanical contact operation. Bisque 5802 EAST JEWELL AVE. 
Up to 1,000 sequential data points per second—DRI- 


DENVER 22, COLORADO 
REED has resonant frequency of above 2700 cps. A division of Hathaway Instruments, Inc. 











(IN LESS THAN 
4 SECONDS 
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WITH THE REVOLUTIONARY 
PRODUCTION AID TOOL! 


“PIG-TAILOR"® 


Foot operated 
No accessories 


nic $198 00 


‘*PIG-TAILORING’’ 


a revolutionary new mechanical process for 
higher production at lower costs. Fastest 
PREPARATION and ASSEMBLY of Resistors, 
Capacitors, Diodes and all other axial lead 
components for TERMINAL BOARDS, PRINTED 
CIRCUITS and MINIATURIZED ASSEMBLIES. 


PIG-TAILORING eliminates: + Diagonal cutters 
+ Long nose pliers - Operator judgment - 90% 
operator training time + Broken components + 
Broken leads + Short circuits from clippings + 
65% chassis handling - Excessive lead tavtness 


Moanh 


° Pp bly methods. 


PIG-TAILORING provides: + Uniform component 
position + Uniform marking exposure + Minic- 
turization spacing control + *'S"' leads for termi- 
nals + ‘*U"’ leads for printed circuits + Individual 
cut and bend lengths - Better time/rate analysis 
+ Closer cost control + Invaluable labor saving 
« Immediate cost recovery. 


Pays for itself in 2 weeks 





**SPIN-PIN’’® 
Close-up views of 
““SPIN-PIN' illustrate 
fast assembly of 
tailored-lead wire to 
terminal. 

* No Training 

* No Pliers 

* No Clippings 
* Uniform Crimps 
* 22 Sizes 


PAYS FOR ITSELF 
THE FIRST DAY! 


55%... 











Write for illustrated book to Dept. E-5 


BRUNO-NEW YORK INDUSTRIES CORP. 


DESIGNERS & MANUFACTURERS OF ELECTRONIC EQUIPMENT 
0 WEST 34th STREET NEW YORK 1, NW. Y. 





Magnified view of part is used to 
judge alignment 


| of the leaf must match the gradu- 
| ated line which represents the stop 


opening on the face of the fixture. 
The radial centerline of the leaf 
aperture must coincide with the 


scribed arc. The fixture is next re- | 


volved 90 degrees and the balance 
checked again while the iris is en- 
ergized. 

Comparator gaging during ad- 
justment prevents mechanical dis- 
tortion of the fragile iris leaf. A 
comparator with a large aperture 
lens (Jones & Lamson TC-10) is 
used so the entire iris visible in the 
fixture at five times magnification. 


Conveyor Time Is Used 
For Tv Tube Processing 


TV PICTURE TUBES spend hours on | 
| overhead conveyors 


this conveyor time is used at the 
Lansdale Division of Phileco Corp., 
Lansdale, Pa., to dry the internal 
conductive coating and flash get- 
ters after exhaust. 

The internal coating is applied 
by brush while the tube is rotating 
on a vacuum chuck. A drying riser 
is slipped over the neck of the tube 
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| passing be- | 
tween production steps. Some of 
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MULTIPLEXING 


TRANSFORMERS by 
COLUMBUS PROCESS COMPANY 


Transistorized multiplexing 
audio frequency wide band 
transformers with these exclusive 
Columbus features: 


e Encapsulated in thermo 
setting plastic assuring 
permanence and immunity to 
environmental conditions. 


Precise control of the design 
parameters. 


Solid-state applications reduce 
system sizes by 50%. 
Custom design reduces “stock” 
transformer costs as much 
as 35%. 
Conforms to Mil-T-27A 
Grade 5 Class R. 
WRITE TODAY FOR DETAILS 


For Representative Nearest You Write: 


cP 


COLUMBUS 
PROCESS COMPANY, INC. 
COLUMBUS, INDIANA 
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before the tube is returned to the 
conveyor. As the conveyor passes 
over an air manifold, the risers 
collect the air and direct it into 
the neck. A sheet metal duct built 
around the manifold directs the air. 

The gettering station is pro- 
vided with two fixtures, each flash- 
ing alternate tubes. Each fixture 


Getter flashing fixture moves with 
tube on conveyor 


has two r-f coils, one for each basic 
tube size. Fixture design permits 
the unused coil to be shorted out 
and the coil in use to be raised by 
a lever until it surrounds the get- 
ter. The fixture moves along with 
conveyors. After the getter is 
flashed, the coil is lowered to per- 
mit the tube to pass. 
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TARZIAN TUNERS ) 
Y Acclaimed by the Industry for \V 
High Quality... Reliability 
and Low Cost 
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SILVER SEALED HOT ROD Hi Fi 
(switch-type) (turret-type) (FM) Tuner 


It’s only natural that the world’s leading set manufacturers should 
rely on the TARZIAN TUNER .. . acclaimed as the world’s finest. 

Today, TARZIAN TUNERS are providing unexcelled performance 
in millions and millions of television receivers. Since the beginning 
of television (Sarkes Tarzian was a pioneer in the industry) leading 
set manufacturers have been equipping their receivers with TARZIAN 
‘TUNERS because they are assured of dependable performance. And, 
at Low Cost. 

Sarkes Tarzian, Inc. is recognized as the world’s leading com- 
mercial tuner manufacturer with licencees in Canada, Mexico, 
Brazil, Argentina, Australia and Italy. 

Only Tarzian offers manufacturers both the Hot Rop (turret- 
type) and SILVER SEALED (switch-type) . . . as well as the Hi Fi FM 
Tuner. All embody the high standards of QUALITY . . . DEPENDA- 
BILITY . .. and OUTSTANDING PERFORMANCE that have made TARZIAN 
products a leader in the field, 


For more information, write to: Sales Department, Tuner Division 


SARKES TARZIAN INC 


east hillside drive + bloomington, indiana 


Manufacturers of TV and FM Tuners e Closed Circuit TV Systems 
© Broadcast Equipment e Aic Trimmers @ Magnetic Tape « Semiconductors 
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Modular Terminal Blocks 
HIGH DENSITY WIRING 


BASES FOR Termi-Blok are modular 
3-circuit common and 6-circuit com- 
mon insulated cage assemblies, 
which fit into extruded aluminum 
track. The cages are tin-plated 
brass in nylon insulators. Series 3 
design accommodates three circuits 
per inch of track; series 4 has four 
circuits per track inch. 

Stainless steel common spring 
members accept tab terminals in 
two thicknesses. No tools are re- 
quired terminal insertion or 
Individual cages can 


for 
withdrawal. 


Temperature Cycler 


100 TO +500 F IN 12 MIN 
TEMPERATURE chamber, model 
1060F, is announced by Delta De- 
sign, Inc., 3163 Adams Ave., San 
Diego 16 Calif. Portable table-top 
model completes a cycle from —100 
to +500 F in less than 12 minutes. 

Control accuracy is +4 F. Test 
volume is 10 7 <X 7 in. Unit can 
be automatically cycled between 
preset temperatures with a timer. 
At —65 F consumption of liquid 
CO, is less than 33 lb per hour. The 
unit weighs 40 pounds. 
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be added by unlocking the end- 
locks. End locks are fixed in place 
with a screwdriver. 

Current rating is 35 amp, or 
maximum wire temperature of 
105 C; insulation is rated 1,500 v 
d-c at sea level. 

Vibration according to MIL-T- 
7928C; corrosion resistance and hu- 
midity per MIL-T-7928C on a 3- 
way cage. Manufacturer is AMP 
Inc., Eisenhower Blvd., Harrisburg, 
Pa. 
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Shaft Encoders 
TO 8,192 COUNTS 


SIZE 30 and 50 models of gray code 
analog digital shaft encoders have 
high reliability, long life and high 
accuracy. 

Type GSE 50 is 13-bit model, 
provides total of 8,192 counts per 
revolution. It has an o-d of 4.875 
in. and a length of 1.750 in. ex- 
cluding shafts. The device is avail- 
able also with counts per revolution 
of 2,048 and 4,096. Size 30 models 


furnish counts from 256 to 2,048. 
Life tests in excess of 10,000 


hours at average slew speeds of 
500 rpm have shown no appreciable 
signs of surface damage to the 
disks, abnormal brush wear, or loss 
of the readout accuracy of +34 
digit. Units meet or exceed all ap- 
plicable MIL-specs. 

Manufacturer is Guidance Con- 
trols Corp., 110 Duffy Ave., 
Hicksville, L. I., N. Y. 
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Operational Amplifier 
BATTERY OPERATED 


SOLID-STATE, battery-operated, oper- 
ational amplifier is offered by Mon- 
roe Electronic Laboratories, Inc., 
33 Vernon St., Middleport, N. Y. 
Model 203 is a compact, low cost, 
transistor unit with open-loop gain 
greater than 10,000, common-mode 


rejection at 60 cps greater than 
10,000, unity gain bandwidth of ap- 
proximately 500 Ke, and voltage 
drift less than one mv per day un- 
der laboratory conditions. It oper- 
ates off two 9-v batteries, drawing 
a quiescent current of less than 2 
ma, can deliver +5 volts at 10 ma. 
Price is $99.50, with batteries. 
CIRCLE 304 ON READER SERVICE CARD 


Unsoldering Equipment 
PLANT OR FIELD USE 


UNSOLDERING cases containing ex- 
pensive components can be accom- 
plished with 5-Kw, 450-Ke, induc- 
tion heating unit. 

The instrument cases that can be 
unsoldered are 2 in. by 4 in., 4 in. 
by 6 in., 6 in. by 8 in., and cylindri- 
cal up to 4 in. o-d. All cases are 


electronics 
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write for full information: 


Circuit designs 
made simpler 
and 
more economical 


with new Elcor 
ISOPLYS* 


Isoplys (isolated power supplies) can be used ungrounded. 
Unlike conventional power supplies, Isoplys have 

low shunt capacitance to ground and low noise in 
ungrounded applications. They are relatively 

insensitive to power line fluctuations and give 

excellent frequency response. 

Many components once thought essential in 
conventional circuits can be eliminated. Design and 
assembly time can be speeded. Troublesome interaction 
between circuits is substantially reduced. This 
also helps simplify maintenance as well as 
solve difficult circuit problems. 

Let Isoplys help simplify a circuit design you are working 
on now. Be prepared for design problems in the future. 


ELCOR Incorporated 
Subsidiary of Welex Electronics Corporation 
Sales [| R & D Laboratory | Manufacturing 
1225 W. Broad Street { Falls Church, Virginia 
JEfferson 2-8850 
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made of thin gage aluminum that 
is first copper-plated, then tin- 
plated. 

Intermittent heat pulses of ap- 
proximately 4 seconds on, 4 seconds 
off allow time for the heat to equal- 
ize. Water-cooled jackets provide 


cooling where required. 

Cases shown in the photograph 
illustrate some applications. Equip- 
ment is manufactured by Induction 
Heating Corp., 181 Wythe Ave., 
Brooklyn, N. Y. 

CIRCLE 305 ON READER SERVICE CARD 





Microwave Phase Meter 


DIRECT READING: 300 MC TO 4 GC 


DIRECT READING microwave phase 
meter checks relative phase _ be- 
tween two signals in 300 Mc to 4 
Ge range. Resolution is 0.1 degree. 
It uses square-law detector response 
in a standing-wave pattern. The 
standing-wave pattern is the re- 
sultant of the combination of the 
two signals whose relative phase is 
being measured. 

The phase meter offers a servo 


Gain/Loss Measuring Set 
UHF, VHF AND MICROWAVE 


INSTRUMENT for measuring gain, 
loss, noise figure and other trans- 
mission characteristics of systems 
and components at uhf, vhf and 
microwave frequencies is announced 
by Kay Electric Co., 14 Maple Ave., 
Pine Brook N. J. 

Model 625-A Gain-Set incorpo- 
rates mixing, i-f amplifying, atten- 
uating, detecting and indicating 
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output for automatic feedback 
phase control, can serve as an ele- 
ment of a phase-correcting system. 
The meter can be adapted for auto- 
matic swept-frequency phase meas- 
urement with recorder output. 

Model 300 is priced at $2,500, 6 
week delivery, from Wiltron Co., 
717 Loma Verde Ave., Palo Alto, 
Calif. 
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elements, as well as power supply 
and control circuits. The set has 
low noise figure and is highly stable. 
The signal to be measured feeds a 
crystal mixer having low noise 
figure; external mixers, can be used. 
Dimensions are 16 x 7 x 14 inches; 
weight is 25 lb. Power is 117 v a-e, 
50 watts. 
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Low-Level Switch 
5-MV RESOLUTION 


SOLID STATE low-level switch han- 
dles inputs from 0 to +1 volt with 
resolution of 5 mv. 

Type SW 101 has. switching 
transient of less than 4 mv, 
switches on command from 0 to 


1,000 samples per second. Error 
band is less than 50 mv and load 


can be varied from 1,000 to 10,000 
ohms without affecting it. Device 
requires no external transformer 
and gating power is less than 2.5 
mw. The closed-circuit impedance 
is less than 100 ohms. 

Delivery is 30 days, from Alpha- 
Tronics Corp., 1033 Engracia, 
Torrance, Calif. 
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Muffin Fan 
COMPACT DESIGN 


LYTRON, INC., 42 Brookford St., 
Cambridge 40, Mass. All aluminum 
heat exchanger with matching fan 
for efficient rejection of heat from 
liquid cooled systems. Compact de- 
sign of coil and fan combination 
allows multiple stacking of units 
to handle high heat loads in a mini- 
mum space. Lytron: “Inner-Fin” 
construction maintains high heat 
transfer rates over a wide range of 
flow and temperature conditions. 
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Ultrasonic Solder Pots 
10, 50, 100 WATTS 


AVAILABLE in 10, 50 and 100 watt 
sizes, line of ultrasonic solder pots 
is announced by Vibro-Ceramics 
Div., Gulton Industries Inc., 212 
Durham Ave., Metuchen, N. J. 
Ten-watt model G-10 (genera- 
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A new tool for the semiconductor industry... 


NEC’S INFRARED 


MICROSCOPE 


There has been no device for viewing stress and impurities in silicon crystals. Now 
NEC’s development of the infrared microscope effectively fills this need. 

The microscope uses an NEC image tube rated at 1.3 microns, the most sensitive 
commercially available. When using the 40x objective and 15x ocular lenses, IR 
magnification is 1,080x. 

Solid state applications are inspection of silicon crystals and other intermetalic 


compounds for stress and impurities. Other applications ‘are in biological and 
medical research. 


INFRONICS at NEC 


Since 1954, NEC has been concentrating on industrial applications of infrared 
energy and is among the leading producers of devices utilizing infrared. In 
addition to the microscope these include optical pyrometers, night viewers, and 
a pupiloscope. This year NEC will demonstrate developments in IR communications. 





PERFORMANCE 


Electrical 
Input voltage: 100-115v. 50 or 60c/s 
Power consumption: 70 watts 
Optics 
Visible image: 20x to 1,500x 
IR image: Naked eye, 40x ta 1,080x 
Photographic film, -4.3x to 120x 
Wavelengths 
Visible: 0.44 to 0.76 #2 
IR: 0.76 # to 1.3/2 (with filter 
Dimensions (mm.) 
Width length height 
700 x 180 x 400 
Weight: 23 kg. 





<> Mippon Electric Company Limited 


P.O. Box 1, Takanawa, Tokyo, Japan 


Systems / Components 
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FOR RELIABLE 


Selective Calling 
Remote Control 
Process Control 
Aiceliilaa@lalige) 
Telemetering 


by wire or radio. 


Please write T WV 3 
fof Catalog 563. ' 
i 


rN CC OR P OR A TED 


ARNOLD 


QUALITY SINCE 1943 


INS ST., SOUTH BOSTON 27, MASS. 
r S/A- 28% 
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tor) and SPT-10 (transducer and 
pot) has interior pot diameter of 
8 in.; 50-watt model has 3 in. pot; 
100-watt has 2 inch pot. Cavitating 
action cleans and solders simul- 
taneously, without flux. 

Capacities of the heating element, 
as distinct from the generator, 
range from 20 to 200 watts, depend- 
ing on the model. Transducers have 
efficiencies of 80 percent and can 
operate to 650 F. 

Price is $249 for the 10-watt 
model, including generator; avail- 
ability is three weeks. 
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Magnetron Test Set 
FOR C- OR X-BAND 


BOMAC LABORATORIES, INC., Salem 
Road, Beverly, Mass. Type BLP- 
002K is designed for testing beacon 
magnetrons. The modulator, capa- 
ble of producing 0.5 and 1.0 usec 
pulses having a peak amplitude of 
3.0 Kv at 2.0 amp, is provided with 
an internal trigger source, neces- 
sary control and meters, plus test 
jacks for pulse shape viewing test 
results through an oscilloscope. 
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Timing Set 
FOR DATA SYSTEMS 


HALLICRAFTERS CO., 4401 W. 5th 
Ave., Chicago 24, Ill. Time correla- 


electronics 














tion of simultaneous recording 
processes at up to 10 or more sepa- 
rate locations with a _ precision 
within +1 sec per day is provided 
by the ETS-1 electronic timing set. 
Basic unit is a self-contained pulse 
generator, binary-decimal time en- 
coder and 24-hr numerical clock 
that will control up to 10 remote 
time indicators while providing 
composite binary coded time sig- 
nals and timing marker pulse 
trains. 
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Heat Sink 


OWEN LABORATORIES, INC., 55 Beacon 
Place, Pasadena, Calif. Heat sink 
for use at the bread-board stage of 
solid state circuit design holds up 
to three semiconductors. 
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Drilling Machine 
TAPE CONTROLLED 


LELAND-GIFFORD CO., Worcester 1, 
Mass. This tape controlled drilling 
machine is designed to produce the 
complicated and precise hole pat- 
terns required in electronic p-c 
boards. It employs a modified GE 
Mark IT numerical positioning con- 
trol with fast tape reader that can 
be programmed by a Flexowriter 
or directly from the drilling ma- 
chine using art work or a sample 
board. Positioning accuracy is 
+0.001 in., non-accumulative, with 
repeatability of +0.0005 in. 
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Linear Motion Pot 
12-IN. STROKE 


NEW ENGLAND INSTRUMENT CO., 39 
Green St., Waltham, Mass. Linear 
motion pot has a wire wound ele- 
ment with high resolution and a 
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HIRTEEN 


NDISPENSABLE 


HARACTERISTICS 


For Precision Gait 





PRECISION SERVO 
POTENTIOMETERS 
HAVE ALL 

13 FEATURES 


Your Assurance 
of Superior System 
Performance 


A few of the many applications of 
TIC Precision Servo Potentiometers 
are as input-output transducers 

in servo systems for airborne 
navigation and flight control, fire 
control, fuel control, shipboard gun 
directors, missile aiming and flight 
control, analog computing, air 
traffic control and telemetering. 


TIC Precision Servo Potentiometers 
are available in 21 types with 
diameters from 14" to 3”, giving 
design engineers a wide range from 
which to select. Included are 
single and multi-turn types with 
either wirewound or infinite 
resolution metallic film resistance 
elements, as well as types designed 
for ganging without a shaft. 

And TIC Precision Servo 
Potentiometers are engineered to 
withstand the severe environmental 
conditions imposed by military 
equipment operation. 








1 High Reliability 
2 Low Torque 
K | High Accuracy 


4 Low Inertia 





5 High Resolution (or 
Infinite in Film Type) 


6 Wide Resistance 
Range 


7 Low Phase Shift 
Over Wide 
Frequency Range 





8 Low Noise Level 

Type M10T09 ~ ~muilty 
turn (3,-5, 10-turm 
highly accurate pre 
cision potentiometers 


§ Highly-Precise Non 
Linear Functions 


10 Can Be Ganged 
11 Long Life 


12 Close Mechanical 
Tolerances 


13 Withstand Extreme 
Environmental 
(Oelaleli dolar) 


Write or call 

for this new catalog 
on the TIC line 

of Precision 
Potentiometers - 
the most complete 
line on the market. 








TECHNOLOGY INSTRUMENT CORPORATION 


569 MAIN STREET, ACTON, MASS. 
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Higher-speed 


operation from 
built-in gauging 


New cam-lever linkage of the 
Di-Acro Model 36 shear pro- 
vides a greater mechanical 
advantage than lever ac- 
tions. This makes it easier 
to control both machine and 
material so that operation is 
easier, faster and safer. 
Quick-Set 
gauges set 


micrometer 
to hair-line ac- 
curacy in seconds. The new 
Model 36 shear is fast to set- 
up, fast to operate. To main- 
tain tolerances to thou- 
sandths of an inch, an auto- 
matic hold down bar grips 
materials during shearing. 
Notching and slitting can be 
done easily by setting the 
adjustable ram stops to limit 
stroke length. Capacity of 
the machine is 16 gauge steel. 

Steel, rubber, mesh and all 
shearable sheet materials 
(even some plastics) can be 
cut to die-accuracy with the 
new Model 36. 

Similar performance is 
also delivered by a range of 
other models down to 6 
inches in width. 
plete, 


For com- 
detailed information, 
call your Di-Acro distributor 
who is listed in the yellow 
pages of your phone book 
under Machinery — Machine 
Tools, or write us. 

DI-ACRO POWER SHEARS 
Di-Acro Shears of 12” and 24” 
widths are available in power mod- 
els. The standard model provides 
continuous and single stroke oper- 
ation. Vari-O-Speed 

model shears automati 


_— 
cally at a range of speed k . 


from 30 to 200 R.P.M. ins 
or single stroke. < 
ea oc 


DI-ACRO 
CORPORATION 


formerly 
"Neil Irwin Mfg. Co 
435 stn Ave. Lake City, Minn. 
Pronounced “die-ock-ro 
MACHINES the 
— 


£ 


3 








standard linearity of 0.05 percent. 
It is available in any size from 2 
to 24 in. in length. 
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Resistors 


SPRAGUE ELECTRIC CO., 35 Marshall 
St. North Adams, Mass. For use 
under conditions of high humidity, 
epoxy-coated carbon-film resistors 
rate for full wattage operation at 
70 C. 
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D-C Amplifier 
OPERATIONAL TYPE 


EMBREE ELECTRONICS' CORP., 933 
Farmington Ave., West Hartford 
7, Conn. Model B/100/M is a high- 
gain plug-in type of operation d-c 
amplifier for analog computers, sys- 
tem simulation, and control appli- 
cations. It is designed to provide 
low cost additional amplifier capac- 
ity for existing analog computer 
facilities. Inherent drift is low 
enough not to require chopper sta- 
bilization for many 
Amplifier 


applications. 
case is aluminum with a 
flat back finish and provides maxi- 
mum shielding against stray pickup 
and hum. Output is 6 ma over a 
range of +100 v d-c. 
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Modularized Filters 
SOLID STATE 


BAKER MFG. CO., 5660 N. River Road, 
Marine City, Mich. Solid state 
modularized filters used in conjunc- 
tion with ordinary power supplies 
afford reduction of ripple compara- 
ble to the addition of 10-20,000 pf 
across the line. The E-1015-A unit, 
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GENISTRON’S 
IDA Ase Sake 
BAND-PASS 

TELEMETRY 
FILTER 


High Selectivity High Attenuation 


A significant advance in filter miniatur- 
ization, Genistron’s' new epoxy-encapsu- 
lated, band-pass, IRIG-type telemetry 
filter weighs just 25 grams with maximum 
volume of only 0.6 cubic inches .. . 
Conserves vital space and weight in 
flight-designed equipment for aircraft, 
missile, and satellite systems in the 400- 
cycle, channel one application .. . 
Provides high selectivity, high attenuation 
for all telemetry applications. Available 
for all’ IRIG channels in similar or smaller 
packages . Standard impedance level 
is 10,000 ohms, with higher or lower 
values to order. Insert-mounting 
temperature-rated from —55° = +85°C 
7 Genistron’s Band Pass Filter is 
lightweight in 
performance. 


SPECIFICATIONS 

Band-Pass, IRIG-Type Filter 

Weight: 25 grams 

Maximum Volume: 0.6 cubic inches 

Shape Factor: 3 to 1 at 15 db 

Standard Impedance: 10,000 ohms 
(Higher, lower values available) 

Meets Environmental Mil-Specs 


Cyenistron 


A subsidiary of Genisco Inc. 


6320 WEST ARIZONA CIRCLE 
LOS ANGELES 45, CALIFORNIA 


Ef AN ES RN IS 
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size, heavyweight in 





rated at 1 amp to 30 v input, affords . ae 
a nominal ripple reduction ratio of High selectivity, 
50-1. - <" ‘ 


——~—= NEW HILL FILTERS ASSURE 
‘sa FAST, PRECISE MEASUREMENT 
Wire-Wound Resistor OF INTER MODULATION 
HIGH FREQUENCY r 
REON RESISTOR CORP., 155 Saw Mill 
River Road, Yonkers, N. Y. High DISTORTION 
| | 


frequency wire-wound resistors sume, 00 
can be manufactured with resist- 
ance values as high as 1 megohm. 
The resistors are guaranteed to an 
accuracy of 0.005 percent. All units Z 
: : sh: . : 2 DB—144.830° | 

in the new line exhibit a rise time l | 

of less than 0.2 usec and a capaci- "FEE Sle ae 
tance of less than 0.1 yuyf. 80 DB B.W. = 1.599 KC 
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2400 OHMS _—TERMINATION 


+ 








Miniature Delay Line 
INSERTION LOSS = 4.5 08 _f | 
COLUMBIA TECHNICAL CORP., 61-02 ree 


31st Ave., Woodside 77, N. Y. De- 
sign for lumped-constant delay — P—— 80 DB—151.264-¢——+» 


| 
| 
| 
| 
| 
lines combines ultracompact pack- ee > | 
ing with high delay-to-rise time ra- 
tios. 
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152 KC BANDPASS FILTER 











| } 
FREQUENCY 140 KC 145 KC 150 KC 155 KC 160 KC 165 KC 170 KC 


Actual operational curves, obtained from point-to-point readings, from Hill 
34900 and 34800 filters developed to fulfill customers’ specific requirements. 


These two highly stable, precision-matched Hill Electronic filters 
permit fast, exceptionally accurate measurement of inter-modulation 
distortion in communications systems. A band elimination filter places 
a narrow, deep notch in the white noise being passed through the 
equipment under test. Distortion generated in the notch is then isolated 
for measurement by the narrow band filter. 

The high degree of selectivity and attenuation of these filters, and 
_ the excellent alignment of one within the other are demonstrated in 
_ the actual operational curves shown above. Used together, these filters 
or Keel _ provide 80 db attenuation from 6 to 252 kc. 
ite ere — This is a typical example of Hill’s creative engineering that develops 
a outstanding solutions to customers’ specific problems involving LC 
POLARAD ELECTRONICS CorP., 43-20 | and crystal control filters as well as precision frequency sources and 
34th St., Long Island City 1, N. Y. | other crystal devices. 
Model SA-84T mobile, transistor- 
ized, microwave spectrum sabibe: WRITE ‘FOR BULLETINS 34800/900 
covers the frequency range from They contain details and specifications concerning the filters described above. 
10 Me to 40,880 Me. It is capable : 
of a number of operations, includ- ge ames 
ing spectral wate. worsen detec- | i me HILL ELECTRONICS ’ INC. 
tion and identification of spurious — 


P MECHANICSBURG, PENNSYLVANIA 
signals, countermeasures analysis, 
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ar i 4 q er 
FIRST IN SALES 
... proof of technical and 
practical excellence of Beattie 


oscilloscope recording systems. 


FIRST IN FEATURES 

Beattie pioneered these firsts, 
many of which are still exclu- 
sive with the Oscillotron: 


1. Direct binocular viewing of 
CRT while recording with direct 
photograph. No mirrors. Non- 
reversed image. 


2. Positive detent spacing bar 
for up to 10 exposures on a 
single frame. 


3. Split-image range finder. 
4. Swing-out, lift-off mounting. 


5. Snap on ground glass with 
locked-in focusing. 


6. Lensette adapter for table- 
top photography. 


BEAT 1 FE, 
OSCILLOTRONS ae 





" 


7. 115V AC shutter actuator. 


8. Extra large viewing hood to 
accommodate eye glasses. 


9. Modular design for widest 
adaptability of accessories. 


10. Data chamber attachment 
for recording time, number, and 
written information directly on 
the CRT trace frame. 


FIRST IN PERFORMANCE 
Compactness, ruggedness, 
modular design and simplified 
operation are combined to make 
accurate recording of oscillo- 
scope phenomena easy. 


There is an Oscillotron model 
for every need, and a wide range 
of accessories. Write for com- 
plete details. 


“Polaroid’”® by Polaroid Corp. 


ES] BEATTIE-COLEMAN, nc. 


1000 N. Olive St., Anaheim, Calif. « PR 4-4503 


; 437 be Ave., N.Y. * OR 9-595 


7 5831 Tomberg, Dayton, Ohio + BE 3-1916 


Ahlan eee 
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measurement of the frequency dif- 
ference of two r-f signals, and test- 
ing microwave oscillators. 
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Conversion System 
A-C TO D-C 


ADAGE INC., 292 Main St., Cam- 
bridge 42, Mass., announces an a-c 
to d-c conversion system imple- 
mented with all solid-state preci- 
sion amplifiers and semiconductor 
switches. A_ single channel of 
a-c/d-c conversion is accomplished 
with three standard 5 by 8 in. p-c 
modules; two channels require the 
addition of only a single extra 
module. The p-c modules may be 
combined with any Voldicon volt- 
age digitizer for a wide variety 
of a-c measurements. 
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Building Block 


CONTROL EQUIPMENT CORP., 19 Kear- 
ney Rd., Needham Heights 94, 
Mass. Comprised of two transistor 
driven high-speed reed relays in 
one module, the block is used as a 
switch or gate in digital systems. 
CIRCLE 323 ON READER SERVICE CARD 


uv 


Noise Source 
FOR MICROWAVE TESTING 


BOMAC LABORATORIES, INC., Salem 
Road, Beverly, Mass. Compact, 
rugged X-band gas discharge noise 
source is designed to measure the 
noise figure of receivers. Features: 


electronics 





TELEMETRY BY 
TELE-DYNAMICS 


Universal Millivolt 
Subcarrier Oscillator 


For your aerospace telemetry needs here 
is a new Subcarrier Oscillator with true 
differential input... direct actuation 
from outputs of grounded or ungrounded 
thermocouples, strain gage bridges and 
any transducer with millivolt level out- 
put. Other features include isolated in- 
put and output, high common mode re- 
jection with no D.C. level restrictions 
and all silicon semiconductors. 
Tele-Dynamics’ Type 1254A directly 
replaces the combination of preamplifier 
and high-level subcarrier oscillator now 
used in FM telemetry and assures reliable 
operation in aerospace environments. 
For detailed technical bulletins, call 
the American Bosch Arma marketing 
offices in Washington, Dayton or Los 
Angeles. Or write or call Tele-Dynamics 
Division, American Bosch Arma Corpo- 
ration, 5000 Parkside Avenue, Philadel- 
phia 31, Pa. Telephone: TRinity 8-3000. 


See this and other new Tele-Dynamics’ 
components in Booth E 50 at the National 
Telemetering Conference May 22nd, 23rd, 
24th at Sheraton Towers, Chicago. 


TELE-DYNAMICS 


DIVISION 


AMERICAN BOSCH ARMA 
CORPORATION 
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SMTU multiple section units in common cathode 


FOR 
INSTRUMENTS 


20 to 200 D.P. 


Send your prints 
for quotations 


@ SPURS 
@ HELICALS — 
@ WORM AND 


@ STRAIGHT BEVELS 
@ LEAD SCREWS 

@ RATCHETS 

@ CLUSTER GEARS 

@ RACKS 

@ INTERNALS 

@ ODD SHAPES 





on 
an 


; *2 IN GEARS 
; a 
| Sah 
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MINIATURE 


Electrolytic CAPACITORS | 


Wide range of capacities and voltages. 

Excellent low temperature characteristics. 

Stable, low leakage, high temperature characteristics. 
Rugged, excellent under severest operating conditions. 
Non-polarized types available for audio, cross-over, and 


other AC applications. 
and BMTU 
SMT and SMTU BMT : with thermoset resin 


1 
ith patented construc- | | ; rature 
pongo rye thermoset plastic | end fill; available it — 
silicone rubber seals. Hermetic seal- | ranges. Economically Pritt 
a S . F | 
| 





t lications. 
ino for wide temperature app 
Supplied with transparent plastic insulat 
ing sleeves. 


SMT-AXIAL LEAD WLLINOIS 


ture: 
Temperature: Tempera : a 
30°C to +65°C —30°C to +65 yoo & 
~HO°C to +85°C. | —40°C to +85°C 
—30°C to +105°C | } 
Types SMTU and BMTU are available in — BMTU 


inquiry. | Upright 
Upright | and common anode. We invite your inquiry | | sdeunting 


Mounting 
CONDENSER COMPANY 
1616 N. Throop Street Chicago 22, Illinois 
Telephone: EVerglade 4-1300 
Export: 15 Moore St New York 4 New York 
“Foremost manufacturers of Electrolytic Capacitors for almost 30 years” 
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MINIATURE 
SNAP ACTION 
LOW COST 


Time Delay Relays 


For commercial use, economical 
Curtiss-Wright thermal time delay re- 
lays, hermetically sealed in glass, are 
a compact and reliable design for 
many control, switching and timing 
applications. Precision built for high 
performance and long life. Ambient 
temperature compensated. Conserva- 
tively rated, these new rugged, small 
sized units are preset for time delays 
from 3 to 60 seconds. 


Write for latest complete 
components catalog #503 


CURTISS-WRIGHT CORPORATION | 


AO NO 4503 


Electronics Division 
East Paterson, New Jersey 


112 








| 


The termination, usually attached 
externally as an accessory, is in- 
cluded within the waveguide. The 
entire unit, exclusive of waveguide, 
is epoxy-resin potted to secure tube, 
leads, and other parts within the 
housing. 

CIRCLE 324 ON READER SERVICE CARD 


Gold Saver 


TECHNIC, INC., P. O. Box 965, Provi- 
dence, R. I. Cyanide or alkaline 
gold, which formerly was lost in 
the conventional plating process, is 
recovered by resin charges. 
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Surge Controller 
PLUG-IN DEVICE 


HOLLYWOOD TELEVISION CO., 1949 
Moffett St., Hollywood, Fla. Model 
20-100 Surgitron is a plug-in de- 
vice for effectively controlling “turn 
on” surge currents in television 
sets, hi-fi equipments, and any 
other applications where greatest 
strain occurs when the power 
switch is first turned on. The de- 
vice consists of a rugged wire 
wound surge resistance that is 
automatically shunted out after the 
initial surge current has dropped 
off. Price is $.30 (10,000 and up). 
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D-C Amplifier 
OPERATIONAL TYPE 


RAYMOND ATCHLEY DIVISION, Ameri- 
can Brake Shoe Co., 2339 Cotner 
Ave., Los Angeles 64, Calif. Chop- 
per stabilized d-c amplifier com- 
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OF ACTON 


POTENTIOMETER 
TEST EQUIPMENT 


TYPE 394-A 


PONOGOMETER® 


FEATURES: @ Audio and Visual 
Indicators ®© Go, No-Go Device 
® Foot-switch operation 

DESCRIPTION . . . The Type 394-A 
Ponogometer consists of a constant-cur- 
rent source, a voltage amplifier, a gate 
circuit and an indicating system. De- 
signed for inspection of single and 


| multi-turn precision potentiometers, it 
| is also used as a laboratory instrument 
| for investigating the causes and means 


of prevention of potentiometer noise. 
The constant-current source provides a 
current of 1 milliamp when driving any 
resistance up to 100 k. Both visual and 
aural indications are obtained when- 
ever a value of equivalent noise resist- 
ance is encountered which exceeds the 
defined threshold value. Equivalent 
noise resistances from 10 to 2000 ohms 
can be selected as a threshold. 


Specifications - « « Equivalent Noise 
Resistance Range: 10 to 2000 ohms 
ENR. Threshold value is established by 
a screwdriver adjustment. Accuracy: 
+ (3% of the threshold value +3 ohms). 
Recovery Time: 1.5 seconds, maximum. 
Power Supply: 60 watts at 105-125 
volts, 60 cycle. 


Also available ... 
TYPE 396-B PONOGOMETER® 


| ATTENUATOR 


FEATURES: @ Wide Control of ENR 
Value @ Broad Frequency Response 
@Phase-reversing Switching 


Type 395C PONOGOMETER® 
STANDARD 

FEATURES: e@Calibration of Pono- 
gometer @ Reading ENR in range 0- 
2000 ohms @ Accuracy +1%. Also 
available as 395-CR (rack mount) 


TYPE 393-AR PONOGOMETER® 
The Type 393-AR consists of the 394-AR 
and 395-CR on one panel 5%” x 19”. 


For further information write 


TECHNOLOGY INSTRUMENT CORP. 
OF ACTON 


FORMERLY 
ACTON 
LABORATORIES, INC. 


OF ACTON 


533 MAIN STREET, ACTON. MASS. 
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a NON-SKID tread 

You can’t see it, but it’s there! Gudelace is 
built to grip—Gudebrod fills flat braided 
nylon with just the right amount of wax to 


produce a non-skid surface. Gudelace con- 


struction means no slips—so no tight pulls to 
cause strangulation and cold flow. 

But Gudelace is soft and flat—stress is dis- 
tributed evenly over the full width of the tape. 
No worry about cut thru or harshness to 


injure insulation . . . or fingers. 


Specify Gudelace for real economy—faster 
lacing with fewer rejects. 


Write for free Data Book. 

It shows how Gudelace and 
other Gudebrod lacing materials 
fit your requirements. 


GUDEBROD sros. SILK Co., INC. 


ELECTRONICS DIVISION EXECUTIVE OFFICES 
225 West 34th Street 12 South 12th Street For: 
New York 1, New York Philadelphia 7, Pa. 
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ANOTHER IMPORTANT BREAKTHRU! 


DU ROT HERNM tiie 


Coding in telemetering 


Range Marking in MTl Radar 


Non-freezing Long-Life Time Delay in precision 
SOLDERING TIPS delayed sweeps 


Magnetosirictive delay lines for mis- 
sile, aircraft, marine and ground based 
equipment. Wide delay application — 
5 to 10,000 microseconds — with sta- 
bility over a broad temperature range. 

Smail size, low cost, rugged, light- 
weight construction. Pulse repetition 
rate to one megacycle. Wide range of 
input and output impedances. Standard 
and custom built models. 


HI-PERFORMANCE Tips for use in HI-PERFORMANCE, HI-TEMPER- | Write for latest complete 
ATURE Irons. Tips positively cannot stick or freeze in any iron— components catalog #510 
easily removed after months of service. No need to remove tips 

daily. Minimum loss of heat delivery. Tip shank immunized from ny A Se ete caren tan 
solder, except on working surface at end of tip—prevents creeping RELAYS + DIGITAL MOTORS - TIMING DEVICES 
of solder into element tip hole and spilling of solder on components. Ko No 4 


SEND FOR CATALOG—showing the most complete line ELECTRONICS DIVISION 
of industrial Soldering Irons and Long-Life Clad Tips. 


zie HEXACON ELECTRIC COMPANY CURTISS (3) WRIGHT 


130 West Clay Ave., Roselle Park, New Jersey CORPORATION 
SERVING INDUSTRY FOR OVER A QUARTER OF A CENTURY EAST PATERSON, NEW JERSEY 
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SHOWN FULL SIZE 


KEARFOTT 
SYNCHRONOUS MOTORS 


High performance components, these motors find appli- 
cation in timing devices, recorders, or wherever constant 
speed is required independently of load or line voltage 
variations. Designed for 400 cps duty they feature homoge- 
neous rotors and closed stator slots to eliminate magnetic 
pulsations and noise. 


Stainless steel is used extensively in the construction of 
these precision motors to provide environmental protection 
from corrosion shock and vibration. These components will 
operate over the temperature range of —54°C to +125°C. 


SPECIFICATIONS 


Synchronous 
Size Part Number Speed No. Phases Pull-Out Torque 
CJO 0172-002 8000 rpm 0.10 in. 
M172-02 8000 rpm 0.28 in. 
CM4 0172-001 8000 rpm 0.31 in. 
R172-001 8000 rpm 0.42 in. 
7170-001 8000 rpm 0.78 in. 
MK 6 Mod 1 8000 rpm 2.2 in. 
21360-002 8000 rpm 16.0 in. 


KEARFOTT DIVISION 


C >> GENERAL PRECISION. INC. 


Little Falls, New Jersey 
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bines flexibility with performance 
to provide versatility and dynamic 
accuracy. High gain maintained 
over a wide band makes the unit 
ideal in analog computation and 
control system applications that de- 
mand precision at high speed. Out- 
put is +100 v with a 10,000-ohm 
load and will operate at 75 ma posi- 
tive output and pulses to 200 ma. 
Output can be short-circuited with- 
out damage. A gain of 125,000 is 
available from 5 to 500 eps, and the 
gain is 10° at d-c. 
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Miniature Switches 
WITH POTTED LEADS 


THE MILLI-SWITCH CORP., Gladwyne, 
Pa., announces that it can supply 
potted leads on its entire line of 
precision miniature switches. The 
leads, shown here on a B-PL Milli- 
Switch, are intended to provide a 
strong, positive joint with low- 
temperature solder. All basic 
switches in the line conform to 
MII.-S-6743. 
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Distortion Oscillator 


KROHN-HITE CORP., 580 Massachu- 
setts Ave., Cambridge 39, Mass. A 
1 cps to 100 Ke oscillator features 
0.01 percent amplitude stability and 
only 0.01 percent distortion. 
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Amplitude Modulators 
SEVEN MODELS 


RANTEC CORP., Calabasas, Calif., an- 
nounces a series of Faraday rota- 


electronics 





Electromechanical 
Components and Systems 
OF Ter-eliiha’, 


KEARFOTT TRANSISTORS 
PROVIDE HIGH RELIABILITY- 
CONSISTENT PERFORMANCE 


HIGHEST POWER DISSIPATION OF ALL AVAILABLE 
AIRESEARCH GERMANIUM -ALLOY JUNCTION TRANSISTORS 


MOTORS OPERATIONAL Kearfott now offers a complete off-the-shelf series of TO-5 


~495 T0 +600°F germanium-alloy PNP junction transistors. Their unexcelled 


electrical and mechanical reliability, precise electrical char- 
acteristics, and virtual insensitivity to temperature changes 
derive from Kearfott’s intensive materials-and-methods control, 
plus complete, 100% functional testing. These factors add 
Specialized aircraft motors developed up to the consistent reliability, uniformity, extended service- 
by AiResearch operate at temperatures life, and repeatability of product performance which typify 
from — 425° to +600° F. ambient. The Kearfott semiconductors. 
range of this compact, lightweight, /2 
H.P. motor is — 65° to +600° F, DESIGNED AND PRODUCED BY KEARFOTT SEMICONDUCTOR CORP. WEST NEWTON, MASS. 
AiResearch diversification and expe- 
rience provide full capability in the 
development and production of elec- 
tromechanical equipment and avionic 
controls for aircraft, ground handling, 
ordnance and missile systems. 


All transistors tabulated below 

are available with maximum collector 
power dissipation of 200 mw. 

ee 


2N123 2N404 2N520A 2N653 
A.C. and D.C. Motors, Generators and 2N315 2N404A =2N521 2N658 
Controls + Inverters + Alternators « CHARACTERISTICS 2N315A 2N413  -2NS21A —-2N659 
Linear and Rotary Actuators + Power Meet or exceed requirements oat a od are Pm 
Servos + Hoists + Electrical Pyrotech- of NAVORD OS9669B (R-212 Series) 2N317  2N416  2N523.«—«-2N662 
nics * Antenna Positioners + reap and MIL-S-19500B ON317A  2N425 9N523A -2N1017 
ing Controls . Temperature Controls « °2N394 2N426 °N578 °N1303 
Sensors + Williamsgrip Connectors « 2N395 °2N427 2N579 °2N1305 
Static Converters. 2N396  2N428 2N580 2N1307 
Your inquiries are invited, 2N396A 2N519 2N581 2N1309 

2N397 2N520 2N582 


THE CORPORATION | KEARFOTT DIVISION 
GENERAL PRECISION. INC. 





AiResearch Manufacturing Division 
Los Angeles 45, California Little Fails, Now soreay 


MN ST RC NRE 
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CONDUCTOR 
CABLES 


For simple or complex constructions, Royal 
has the know-how and capacity to fill your 
multi-conductor cable requirements. Royal 
Multi-Conductor Cables are designed, made, 
and quality-controlled to give you the cable 
characteristics you want most on the job 
workability, foot-after-foot quality, 
topmost dependability. Send us your cable 
specifications 
sentative call 
ROYAL ELECTRIC CORPORATION 
301 Saratoga Avenue 
PAWTUCKET, RHODE ISLAND 


Conoda 


easy) 


or ask to have our repre- 


Royal Electric Company 


Pointe-Claire, Quebec 


Quebec) Ltd., 


OY 
g 
Z 


ELECTRIC 


Z 
en associate of tun 





tion amplitude modulators. The 
units can also be ordered as sup- 
pressed carrier balanced modu- 
lators or as reciprocal modulators, 
as variable attenuators and 
switches. At a given frequency in 
the specified band, the units will 
produce an attenuation range of 
0.5 db max to 25.0 db min. Models 
are available in seven different 
ranges from 2.6 to 18 Ge. 
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Positioning Fixture 
NORMAN EPSTEIN, R. D. 2, Carmel, 
N. Y. The Robot-Vise has from one 
to three arms, each terminating in 
a machinist’s clamp that can bear 
a weight up to ten pounds. 
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Capacitors 
EXTREMELY THIN 


HOPKINS ENGINEERING 12900 
Foothill Blvd., San Fernando, 
Calif., announces a line of minia- 
ture Mylar-epoxy dipped capacitors 
which feature an ultra-thin shape 
to fit into narrow chassis spaces. 
Units are suited for p-c and tran- 
sistor applications. A typical 0.01 
vf unit measures 0.525 in. wide, 
and is only 0.225 in. thick. Excel- 
lent temperature stability results 
in a capacitance change of only 1.5 
percent at 85 C. 
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COo., 


Pressure Transducers 

LIGHTWEIGHT 
DAYSTROM-WIANCKO 
co., 255 N. Halstead St., Pasadena, 
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new, low-cost 
electrometer 


The line-operated Model 621 Keith- 
ley Electrometer measures broad 
spans of dc voltage, current and re- 
sistance. Examples of its versatility 
are voltage measurements of piezo- 
electric crystals and charged capaci- 
tors; currents in ion chambers, semi- 
conductors, photocells, and vacuum 
gages; resistance measurements of 
insulation. The 621 is useful as a de 
pre-amplifier and has outputs for 
driving oscilloscopes and recorders. 
Input resistance may be varied from 
106 ohms to over 10! ohms, permit- 
ting voltage measurements with an 
optimum balance of low circuit load- 
ing versus minimum pickup. This 
electrometer can also be supplied for 
rack mounting. 


Voltage Ranges: 0.1 to 100 volts 
f.s., 2% accuracy on all ranges. 
Current Ranges: 10-!! to 10-5 amp 
f.s., 3% accuracy to 10-9 amp, 4% to 
10-11, 

Resistance Ranges: 10° to 10! 
ohms f.s., 4% accuracy to 10° ohms, 
5% to 1012, 

Amplifier: gains to 100; bandwidth 
dc to 200 cps; output 10 volts or 1 ma. 


Price: 621 cabinet model or 621R 
rack model 


KE iT shi.2 Ss 
INSTRUMENTS 


12415 EUCLID AVENUE 
CLEVELAND 6G, OHIO 
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Precision 
A pparatus 


FOR 

Engraving 
Nameplates 

Fine Routing Work 

Profiling Small 
Objects 

Making Smal! Dies 
and Molds 


MICO 


NEW HEAVY 
DUTY 2 & 3 
DIMENSIONAL 
ENGRAVER 


Sid 
Herman 
can 
show 


UHF COAXIAL 
WAVEMETERS 


2-75 
Centimeter 
~ Range 
Send for Illustrated Catalogs. 


MICO INSTRUMENT CO. 


77 Trowbridge St. Cambridge 38, Mass. 
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SECON PREC/S/ION 
ot OR Bl LO) a a 


+ 


from 37 to over 
010] 0 eo) al aatowm 0] amor gal 


Secon can provide the exact precious 
metal potentiometer winding alloy for 
your requirements ... 


a Low temperature coefficient 
of resistance. 
a High tensile strength. 
= Low noise. 
= Supplied bare or enameled. 
a Long life. 
For more information please write today 
to Secon Metals Corporation, 7 Intervale 


Street, White Plains, N. Y. (WHite Plains 
9-4757). 


SECON 


7 METALS 


RELIABLE WIRE FOR 
THE HEART OF YOUR COMPONENT 
PEE HO NA NS, 
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you... 


how North Atlantic’s instrument 
servos fill the five major 
systems jobs...exactly. 


Measurement, remote display, data conversion, control, computation . . . Name the 
task and it’s probable that the North Atlantic man can show you how to meet it 
precisely from NAI’s comprehensive line of 3” and 2” vacuum tube and all solid 
state instrument servos. 


Production models are available for high- and low-level ac, dc, synchro, strain gage, 
thermocouple, resistance bulb and other inputs. Most can be supplied with choice 
of pointer, counter, torque shaft or digitizer outputs. All utilize flexible design that 
permits any combination of input-output features to be supplied rapidly to user 
requirements, for both ground and airborne applications. Some are described below. 


S$BI-201 


Single Pointer 
DC Ratiometer 


Input 
Denom. 5-50v 
Num. 10 mv-100v 
Accuracy 
+.2 to +.5%fs 
Resolution 

.1 to .2% 
Response 

.25 sec, fs 





$BI-401 
A-to D Converter 


>: 
° 


Input 
10 mv to 100v de 
Accuracy 
+.1% fs 
Resolution 
from 0.05% * 
Response 
from 2 sec fs* 
“depending on 
encoder used 





S$BI-501 


Shaft Position 
Repeater 


cz. 


Input 
ac, de or synchro 
Accuracy 
+.1 to +.5% fs 
Resolution 

.05 to .25% 
Response 
7 sec. @ 15 oz-in 





$BI-502 


Three-Digit 
Counter Readout 


Input 
ac, dc, or synchro 
Accuracy 
+0.5 to .1% fs 
Resolution 
.02 to .05% 
Response 
15 sec. fs 





$BI-503 


Dual Scale 
Readout 


Input 
ac, dc, or synchro 
Accuracy 

.05 to .1% fs 
Resolution 

02 to .05% 
Response 

6 sec. fs 


If there’s a critical job for an instrument servo in your system design, it will be worth 
your while to talk to your North Atlantic engineering representative. For his name, 
call or write today. Or request Catalog SFC-1 for complete data. 


NORTH ATLANTIC 


industries, inc. 


TERMINAL DRIVE, PLAINVIEW, L.1., NEW YORK ¢ OVerbrook 1-8600 
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Calif. Small size and low power re- 
quirement of the P2-3000 series 
variable-reluctance d-c pressure 
transducers are suited to applica- 
tions with critical weight limita- 


“ A : 4 = = tions. Type P2-3076, for pressure 
iC F A 4 : ranges up to 5,000 psig, weighs 5 
: oz and requires only 3 ma at 28 v 


d-c for 0 to 5-v d-c output. Low 
output impedance (1,000 ohms) and 
mutually isolated input, output and 
ground circuits minimize noise 
problems on long lines. 
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WY 


ae —_ ame - . Galvanometer 
Model 1431 ; ae Oe ; HIGH FREQUENCY 
with dust cover removed ' ww 


: : CENTURY ELECTRONICS & INSTRU- 
IBRATOR MENTS INC., P. O. Box 6216, Pine 
A FREQUENCY Al Square Station, Tulsa 10, Okla., 


has developed a light-beam record- 
NOW QUALIFICATION TESTED: ; 


ing galvanometer having a natural 
TEMPERATURE MIL-E-005272B frequency of 13,000 cps. The h-f 
000 unit is one of a line of galvanom- 
ALTITUDE 35, ft. eters designated model 212 series. 
HUMIDITY MIL-E-005272B The line features high sensitivity 
SHOCK MIL-E-4970 and 2 percent linearity in most fre- 
- VIBRATION MIL-E-4970 quency ranges for deflections to 8 
in. peak-to-peak. 
CIRCLE 334 ON READER SERVICE CARD 
INPUT POWER 115 V, 60 cps 
POWER SUPPLY Self contained high voltage Divider-Combiner 
rectifier and regulator circuit; : 
and low voltage filament. RADAR-COMBINER CORP., Pickard Dr., 
HIGH STABILITY 1 MC Stability of 1 a Syracuse 11, i, a + ( oaxial power 
OSCILLATOR 108/day; 5 parts 108/wk. divider-combiner divides input 


Aged 1,000 hrs. before ship- power equally 


between two mutu- 
ment. 


ally isolated outputs. 


CRYSTAL OVEN Operates at 75°C with mercury CIRCLE 335 ON READER SERVICE CARD 
switch-transistor control. 


DIVIDER 10:1 cathode-coupled LC lock- 
ed oscillator, 


BUFFER AMPLIFIER Isolates 100 KC output of lock- — foe : Cl LX xt 
ed divider and provides a low . 


impedance output. > At it 1G) 
Price $770.00 (Bench or Rack Mount) 


Sold and serviced by leading sales reps throughout the U. S. 


EXPORT DIVISION + FRAZAR & HANSEN LTD. 
301 Clay St., San Francisco 11, Calif. 


S eK Micromodules 
Sak NORTHEASTERN ENGINEERING, INC. METALLIZED 
\ MANCHESTER, N. H. MITRONICS, INC., 1290 Central Ave., 


An Affiliate of Atlantic Research Corp. Hillside, N. J. Micromodules with 
thicknesses from 0.010 In. up are 
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KITS AND WIRED 


STEREO 
AND MONO 


soneadlWGH FIDELITY 


TEST INSTRUMENTS 


Name 
Address 
City 





TéIc OL 


CIRCLE 


SCREWS 


Sas 


HEX NUTS 


Pan 
S 


WASHERS 


UP 


INSULATORS 4 


BUSHINGS 


< 
Ce. 


WIRE CLAMPS 


EICO, 3300 N. Bivd., 
C) Send free 32-page catalog & dealer's name 
LC) Send new 36-page Guidebook to HI-FI for 

which | enclose 25¢ for postage & handling. 








LC. 1, N.¥.€-5A 


Zone _ State 
3300 N. Blvd, L.1.C. 1, NY 


.. Praised by the experts 
as BEST BUYS IN FLECTRONICS 
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Se 
DesiGn SHOW 


PLAstics 
SHOW 


NYLON & DELRIN 
THREADED 
FASTENERS 


@ GRC’s complete line of high quality, 
close tolerance molded screws and 
hex nuts includes screws in standard 
commercial heads—Phillips or slotted 
types—in sizes from 74 thru 4"; hex 
nuts in ten sizes (#2 thru 5/16’) GRC 
molded miniature machine screws— 
half the weight of aluminum—in sizes 
as small as +0 make more compact 
designs possible. GRC’s single cavity 
molding techniques adds exceptional 
uniformity, accuracy, economy to Ny- 
lon’s & Delrin’s high strength-to-weight 
ratio, built-in electrical insulating 
qualities, stability, resilience and elas- 
ticity. GRC’s molded fasteners are 
available from stock in a wide range 
of types, sizes and lengths. 


WRITE, WIRE, PHONE NOW for 
samples & GRC’s 

new detailed 

industrial fas- Ka. 

tener catalog. 


GRIES REPRODUCER CORP. 


World’s Foremost Producer of Small Die Castings 


151 Beechwood Ave. @ 


New Rochelle, N. Y. 


Phone: NEw Rochelle 3-8600 
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Stepping devices from A. W. Haydon Co. can do wonderful things to pulses 
..with pulses...and for pulses. For instance, one precision gated stepping 
switch acts as a pulse divider for a random or variable pulse source—or as 
a frequency divider if the pulse source is constant. Another works in con- 
junction with pulses, supplying single or multiple switch closures with an 
accuracy virtually equal to that of the pulse source itself. Still a third will 
count a predetermined number of pulses, rotate a stepper switch, return 
the counter to 000, and cut off the pulse source. @ The remote positioning 
device illustrated is but one of A. W. Haydon Company's fancy steppers. 
Here a precision gated stepper switch has been coupled to a synchro trans- 
former. Similarly, precise angular positioning of rotary components such as 
potentiometers, dials and indicators can be controlled. Based only on the 
number of pulses received (not incremental changes in voltage or phase 
angle), it will hold a set position whether power is on or off, and will home 
the synchro to the zero reference on demand—ready to accept another 
setting. @ All A.W. Haydon Co. stepper motors are all-electric—no ratchets, 
linkage, contacts or other mechanical crutches are used. Their power con- 
sumption is low, accuracy is extremely high. @ Send for technical brochure 
SP9-1 and find out more about pulse driven steppers and their application. 


235 North Elm Street, Waterbury 20, Connecticut 
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TYPE MRR 


Miniature Reed Relays 


1,2,4 and 12-POLE ENCAPSULATED TYPES 


12 poles in a sturdy unit only 2-1/8” long 
(including leads) x 19/32” deep x 1-25/32” wide! ... 
1, 2 and 4-pole types similarly miniaturized .. . 
designed for reliable light load switching .. . 
In-line terminals for 0.1” grid center mounting... 
Normal operate times less than 1 msec for 1-pole units... 
2.5 msec for 12-pole... 
Release less than 0.3 msec for all... 
Write for Bulletin MRR-1 to: 


Struthers-Dunn, Inc., Pitman, New Jersey 


STRUTHERS-DUNN 


—_=wummmm=_=_s V/Orid’s Largest Assortment of Relay Types 





Sales Engineering offices in: Atlanta . Boston - Buffalo » Charlotte . Chicago - Cincinnati « Cleveland 
Dallas » Dayton + Denver - Detroit - High Point . Kansas City « Los Angeles » Montreal » New York 
Orlando « Pittsburgh « St. Louis - San Carlos - Seattle « Toronto « Export: Langguth-Olson Co., New York 
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made from 96 percent alumina and 
metallized with molybdenum man- 
ganese and various techniques of 
plating which make parts suitable 
for soldering or brazing. They are 
suitable for hermetic seals. Intri- 
cate and mechanized circuitry may 
be applied by screening and other 
methods. 
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Contact Protectors 


INTERNATIONAL RECTIFIER CORP., 
1521 E. Grand Ave., El Segundo, 
Calif. Eight subminiature diode 
contact protectors, voltage range 
from 30-300 v, eliminate arcing and 
erosion across miniature relay con- 
tacts. 
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Silicon Diode 
HIGH-SPEED 


RHEEM SEMICONDUCTOR CORP., 350 
Ellis St., Mountain View, Calif. 
High-frequency silicon diode JAN 
1N251 is available per MIL-E- 
1/1023. It features nanosecond 
switching and low leakage for criti- 
cal logic, detector and other h-f 
applications. It provides 0.15 psec 
reverse switching time; 0.1 pa d-c 
reverse current at — 10 v; 1.0 v 
d-c forward voltage at J, of 5 ma; 
150 mw power dissipation and 30 v 
reverse voltage. 
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Telemetry Equipment 
DIVERSITY COMBINERS 


GULTON INDUSTRIES, INC., 212 Dur- 
ham Ave., Metuchen, N. J., an- 


electronics 














ALWAYS BETTER 
ON THE “PEAKS” 


CETRON 
GASEOUS 
RECTIFIERS 


% Better Peak Inverse Voltage! 

*% Better Peak Current Ratings! 
The Cetron 6013/3B and 5892/6B 
Xenon rectifier tubes shown here are 


typical of this outstanding line of 
full and half-wave rectifiers 


Meet Your Requirements With The 
Full Line Of Dependable Cetron 
Xenon, Mercury Vapor and Vacuum 
Rectifiers 


6013 3B 5892 6B 
Peak Inverse Voltage 1000 1250 
Peak Current, Amps 25.0 17.0 
Average Current, Amps 3.0 6.4 
Filament Voltage re an 
Filament Current 9.0 21.0 
Cetron Rectifiers are capable of meeting all 
requirements of JAN Military specifications 


Cetron Engineers are available to assist in 
your tube requirements 


BE CERTAIN WITH CETRON—FOR THYRATRONS, 
RECTIFIERS, TRIODS AND PHOTO CELLS 


CETRON 


ELECTRONIC 
CORPORATION 


715 Hamilton Street ¢ Geneva, Illinois 
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The Type A Silic-O-Netic 
Relay is a light, small time- 
delay relay. [t weighs a mere 
three ounces, gives you any 
delay you spec from 0.25 to 
120 seconds. Keeps at it, too, 
for several million opera- 
tions; the time-delay element 
cannot stick, bind, or wear. 


The Type A Silic-O-Netic 
Relay is a light, small load 
relay. The continuous-duty 
coil does the trick. The Silic- 
O-Netic can be energized 
continuously, eliminating 
lock-in auxiliary circuits. 
Saves wire. Saves work. 
Saves space. Saves money. 


Here, then, is a time delay relay that doubles as a load-carrier. 
The Type A offers SPDT or DPDT switching, with contact capac- 
ity up to three amps. Consumes, at most, two watts of AC power, 
three watts of DC. Available for use on one of twenty standard 
AC and DC operating voltages, and on request, for others. Costs 
far less than the two relays you would need to replace it; well 
worth a closer look. Write for Bulletin 5003. 


HEINEMANN ELECTRIC COMPANY 


1 7 6 BRUNSWICK PIKE 


TRENTON 2, NEW JERSEY 


DELAY RELAY? LOAD RELAY? 


SA 2377 
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This 12-page booklet explains how the electrical or electronic product you 
make can be marked — at production speeds — with clear imprints that 
hold. Are you looking for a way to mark odd shapes — a practical short-run 
marking method — an ink that will hold on an unusual surface, or withstand 
temperature, handling, moisture or other conditions? This catalog describes 
machines, printing elements and inks that will meet your requirements in the 


marking of products ranging from subminiature components to panels and 


chassis. There are special sections with practical answers to color banding, 


Underwriters’ Laboratories manifest label legend marking, tape and label 
printing, wire and tube marking, efficient “in-line’’ marking. For your copy 
of the Markem Electrical Catalog, write Markem Machine Co., Electrical 


Division, Keene 5, New Hampshire. 


MARKENM 


HELPING YOUR PRODUCT SPEAK FOR ITSELF 
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nounces telemetry diversity com- 
biners in three models. Used as 
accessory equipment to improve 
signal-to-noise ratios for telemeter- 
ing systems, the combiners are de- 
signed to handle most types of sig- 
nals, including pem/f-m, pdm/f-m 
and f-m/f-m with bandwidths up 
to 5 Mc. The combiner has 2, 3 
and 4 channel configurations. 
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Ampere Hour Meter 
MINIATURIZED 


CURTIS INSTRUMENTS, INC., 45 Kisco 
Ave., Mount Kisco, N. Y. Model 
100 direct-reading miniature am- 
pere hour meter operates with 
negligible current. The device in- 
tegrates time vs current by elec- 
trolysis between mercury  elec- 
trodes. Suggested uses include a 
battery life indicator, an elapsed 
time meter and a combined inte- 
grator and indicator for analog de- 
vices. 
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Capacitor 
SPRAGUE ELECTRIC CO., North Ad- 
ams, Mass. Tantalex Feed-Thru 
capacitor features effective bypass- 
ing of r-f interference on low volt- 
age d-c power circuits. 
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Film Viewer 

WIDE-SCREEN 
THE GEOTECHNICAL CORP., 3401 
Shiloh Road, Garland, Texas, has 
available a 16 mm film viewer that 
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Published by Chart-Pak,Inc., originator of the tape method of drafting 


CHART-PAK DIE-CUT PRINTED CIRCUIT 
SYMBOLS CUT TEDIOUS DRAFTING 


You don’t have to draw all the 
circles, ovals, fillets, teardrops, 
elbows, tees and radii for 
printed-circuit master drawings, 
anymore. 

Chart-Pak brings them to you 
die-cut from pressure-sensitive 
black crepe paper — a thousand 
in each handy, low-cost roll. You 
just strip them off a convenient 
split backing— press them down! 

You get accurate, opaque, non- 
reflective symbols that reproduce 
perfectly. You make revisions 
easily, yet Chart-Pak doesn’t 
come off by itself. Ten symbols 
available, in many decimal sizes. 


Packaging 


Circuits “Tape-Up” Fast on Conductor Paths come 
Chart-Pak Precision Grid in a roll, too! 


TL 
Versati it Crisp, clean lines make it easy to posi- Chart-Pak circuit tapes give 
tion Chart-Pak symbols and tapes, pre- you fast, inkless conductor 
cisely, on this grid. Distances between paths (1/32” or wider) — 


in Value-engineered Epoxy any two lines are guaranteed accurate accurate to plus or minus 


within plus or minus .005”. .002” in width. New! 
Chart-Pak precision grids are printed Bg oul 
Wh des ‘ on tough, stable .0075” DuPont — 
en your design requirements “Mylar’® — can be used over and Available all-black — also in white-back 
are for multiple diodes in one over again. Avail- tape, handy for registering two circuits, 
high i k , t able with 30” x 20” back to back, on a Precision Grid. (You 
igh-quality package, weve go ee et grid area; 8 or 10 see white, but it disappears when photo- 
the best answer. Example shown fie lines per inch. graphed against white background.) 
Ef te ea os. " ag ‘ 
a" x 14" x 2.75" — is a full Write for new Chart-Pak Catalog of pressure- 
wave bridge containing 4, 1000- |X sensitive materials that simplify drafting. 
PIV sections. The unit is also 3 


basic to the 3-@ voltage doubler. > TATE Rocg J CHART-PAK, inc. 


The economy of such packaging i % ORIGINATOR OF THE TAPE METHOD OF DRAFTING 


is readily seen. 161 RIVER ROAD, LEEDS, MASS. 
Dealers in principal cities 


CONTROLS COMPANY CIRCLE 216 ON READER SERVICE CARD 
OF AMERICA rhe "I 


cea ~~ Coils for Contact Capsu 


Encapsulated Silicon Diodes 


Nom. 
Nom. |Amp 
Ohms | Watts] Turns 
811 West Broadway Road 


; 100 

P.O. Box U Tempe, Arizona ” / 360 

Write for catalog sheets and —— ee 
quotations on our full line of Se 50 

epoxy encapsulated devices. ~e 175) . 250 





40 | 250 








100 
400 


x 1600} . 
2800 
COTO-COIL CO., INC. 4600 
* 65 Pavilion Avenue : : 
ase 5, R. |. Write for Bulletin and Prices 
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We dec in 


( FREQUENCY 
tage 
| AMPLITUDE 


. 
Many space age customers now benefit from our 
unique capabilities in R&D and manufacturing. 
These capabilities stem from years of experience 
in dealing with the demanding, classical problems 
in the earth sciences. Our competent staff of 250, 
and our complete electromechanical manufactur- 
ing facilities in our new 60,000 sq ft. plant are 
ready to serve you. We invite inquiries concerning 
your specific problems. 


Litt Oi oli tasliliael i Gola elelgehitelal 
RY ORM Villloli Mm colelo Mm Ololalelal> MES tol 3 
Phone BR 8-8102 
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features a motorized film drive, 
a remote operator control, and data 
magnified 20 times on a large view- 
screen. The operator can locate 
data of interest quickly by using 
a pushbutton to traverse the film 
in either direction at 120 cm/sec. 
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Pulse Generator 


GENERAL APPLIED SCIENCE LABORA- 
TORIES, Merrick and Stewart Ave- 
nues, Westbury, N. Y. Pulse gener- 
ator has a frequency range of 1 to 
20 Mc in three overlapping ranges 
and a rise and fall time of less than 
0.006 psec. 
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Low Resistance Meter 
TRANSISTORIZED 


LYTEL CORP., 1404 San Mateo S. E., 
Albuquerque, N. M., announces a 
circuit resistance meter that meas- 
ures from 0 to 200 milliohms. It 
features an exclusive meter safing 
circuit. Applications: Quality con- 
trol of p-c boards by high current 
through hole plating and printed 
circuit measurements, locating high 
resistance solder joints in cable as- 
semblies, and other low resistance 
measurements. 
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Voltage Divider 
TRANSFORMER-TYPE 


ELECTRO SCIENTIFIC INDUSTRIES, 
7524 S.W. Macadam Ave., Portland 
19, Ore. Model DT-72 transformer- 
type a-c decade voltage divider pro- 
vides certified linearities starting 
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ROHN 


SELF SUPPORTING 


COMMUNICATION 
TOWER 


NOW available up to 170 ft.! 


%& Fully self-supporting in heights up to 
170 ft. 

* Rated a true HEAVY-DUTY steel tower, 
suitable for communication purposes, 
such as radio, telephone, broadcasting, 
etc. 

* Complete hot-dipped galvanizing after 
fabrication. 

*% Low in cost—does your job with BIG 
savings—yet has excellent construction 
and unexcelled design! Easily shipped 
and quickly installed. 


FREE cetails gladly sent on request. 


Representatives coast-to-coast. 


ROHN Manufacturing Co. 


P.O. Box 2000 
Peoria, Illinois 


“Pioneer Manufacturers of 
> ° ” 
Towers of All Kinds 
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GLASS BEADS 
sy me BILLIONS 


AT SUBSTANTIAL SAVINGS 


Recently perfected, new production techniques 
have resulted in a superior glass product at 
significantly lower cost to you. Quality of bead 
cut assures more uniform glass-to-metal seal. 
Parts supplied clean, ready for production line 
use. 


. 


* 


—_. 
k— .062 — 


PRICE: $1.25 /M (F.0.8. Destination U.S.A.) 


OTHER QUALITY GLASS PRODUCTS 
ALSO AVAILABLE FROM THIS PRECISION 
DRAWN LASS 
RELIABLE WEST COAST SOURCE anibal ‘ vie TU 


* . GLASS, INCORPORATED 
Hanibal offers a complete range of semicon- 


ductor glass housings. Prompt quotations will é : 
be polar on glass parts fabricated to your 3035 South: Kileon Drive 
custom specifications. Brochures covering the Santa Ana, Calijornia 
full range of Hanibal’s precision glass housing Kimberly 9-0371 

are available on request. 
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MEASURE DISPLACEMENT WITH 
HIGHER OUTPUT VOLTAGES AND 
LOWER REACTION TORQUE... 


GIANNINI CONTROLS 


SIGNAL 
GENERATORS 


Are you se | | j ng th p Because of balanced magnetic structure and small air gaps, Giannini Controls’ Signal Gen- 


erators translate displacement into ac voltages with higher output voltages and lower reac- 
whole buyi ng team tion torque than differential transformers. Infinite resolution. No slip rings or brushes. Low 
impedance. Integral demodulator available for dc output. Rotary and linear models. Use 
Tough competition demands that the to transduce position, force, weight, velocity, acceleration. When it’s from Giannini 
electronics man be reached and sold Controls you get it on time, it works when you get it, and it keeps on working. 


wherever you find him: Research, For additional information on Signal Generators request data sheet SGC-15-1-1. 
Design, Production, and Manage- 


a 
ment. Only advertising in electronics Gi = Co Co * 
reaches all four...the same men your lannini ntrols rporation 
salesmen call on. Put your advertis- A NAME TO PLAN WITH 1600 South Mountain Avenue, Duarte, California 


: : ae SERVO COMPONENTS & SYSTEMS * AIR DATA INSTRUMENTS & SYSTEMS 
ing where it works hardest INERTIAL INSTRUMENTS & SYSTEMS 


Sales engineering offices: Glendale + Caldwell, N.J. * Pasadena * Denver * Palo Alto » Seattle » New York 
in electronics 


Chicago * Dayton * Washington, D.C. Gce 1-24 
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As tall as a 
7-story 

building... 
butituses _ _*™ 
tiny BRISTOL {za 


CHOPPER 


es 


More than 40,000 parts, each of which must meet the most 
stringent reliability standards, make up the U. S. Atlas inter- 
continental ballistic missile, built by prime contractor Convair 
(Astronautics) Division, General Dynamics Corporation. 

Among these parts is the Bristol Syncroverter* chopper . . . 

adding to its record of service in U. S. guided missile systems 
of almost every type since their very beginnings. 
Billions of operations. To insure the reliability so necessary 
in aircraft and missile operations, Bristol Syncroverter chop- 
pers are constantly under test at Bristol, with and without 
contact load. One example: We’ve had five 400-cycle choppers 
operating with 12v, lma. resistive contact load, for more than 
26,000 hours (2.96 years) continuously without failure —over 
37-billion operations! 

Many variations of Bristol Syncroverter choppers and high- 
speed relays are available—including external-coil, low-noise 
choppers. Write for full data. The Bristol Company, Aircraft 
Equipment Division, 152 Bristol Road, Waterbury 20, Conn. 

*T.M. Reg. U.S. Pat, Of. 


BRISTOL FINE PRECISION INSTRUMENTS FOR OVER SEVENTY YEARS 
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actual size 





at 4 ppm at the larger dial settings 
and improving to better than 1/100 
ppm at the small settings. All units 
are certified for use as a primary 
ratio standard in terms of an ESI 
standard traceable to the National 
Bureau of Standards. Units may 
also be certified directly by the 
NBS. 
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Transmitter Adapter 
SINGLE-SIDEBAND 


KAHN RESEARCH LABORATORIES, INC., 
81 South Bergen Place, Freeport, 
L. I., N. Y., is producing a ssb 
transmitter adapter capable of op- 
eration from 1 to 50 Mc. Unit not 
only covers standard h-f communi- 
cations bands but also makes practi- 
cal high efficiency Class C ssb 
operation, utilizing the EER sys- 
tem for scatter transmission. Ex- 
isting or brand new a-m transmit- 
ters may be easily adapted to 
produce peak envelope power of 
from 3 to 4 times their carrier 
rating for ssb operation. 
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Power Varactors 
IN SUBMINIATURE CASE 


MICROWAVE ASSOCIATES, INC., Bur- 
lington, Mass., has introduced a se- 
ries of 55 silicon power varactors 
housed in a hermetically sealed, re- 
versible cartridge for a wide vari- 
ety of applications in the 1 Mc to 
10,000 Me region. Wide scale use 
is anticipated in h-f/vhf/uhf and 
microwave communications trans- 
mitters and receivers, radar trans- 
mitters, beacon transmitters, and 
test equipment. 
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PRODUCTION EYELET MACHINES 


W. specialize in production machines for electrical and 
electronic needs. Used by leading makers of PW boards 
for setting funnel flange, standardized, and special eye- 
lets, from smallest sizes to 4”. Best value on the market. 


Model 101 air-operated machine automatically adjusts to 
various thicknesses. Cuts damage when setting plastics, 
ceramics, PW boards, glass, leather, etc. 


FREE BULLETIN NO. AE100 


: UW. , Solve your eyelet machine problems fast — Write today. 


—FEEYecert root co. 
INCORPORATED 
31 Carleton Street, Cambridge, Mass. 
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where stability 
and miniaturization 


: Strip transmission line may now be a practical 
are primary 


solution to your equipment weight and size 
reduction programs with added reliability . . . 


SEMICONDUCTORS Miniaturization of microwave circuitry is now ad- 


vancing rapidly with the successful mating of strip 
COPPER OXIDE transmission line components to coaxial cable . . 
AND SELENIUM another breakthrough by Gremar connectronics®. 
A wide variety of configuration in all connector 


INSTRUMENT RECTIFIERS series including in-line and right angle mountings 


are available for such components as crystal holders, 


RING MODULATORS disc resistors, and other strip transmission line 


components. Over 50 types are normally carried in 


HIGH-VOLTAGE RECTIFIERS stock for off the shelf delivery. 
VOLTAGE REGULATORS Add Gremar connectronics® to your R & D team! 
SWITCHED RECTIFIERS By concentrating engineering, production 


and quality control on RF connectors and 


wpenye components only, Gremar is first in new 
CHOPPERS developments. That’s why, if you’re working 


SPECIAL PURPOSE UNITS = = | with strip transmission line, you should be 
working with Gremar... 


LIST PRICES FROM .42c =~ | write for bulletin #18 


5 COPPER OXIDE CELL STYLES FROM ® Gremar Mfg. Co., Inc. 
.080" to .500" DIA. ACTIVE AREAS .0012 to 


125 SQ. IN. 
SELENIUM CELL SIZES FROM .080" round 
TO 2" SQUARE. .020" TO .045" THICK. 


Write for MANUFACTURING COMPANY, INC. 
Free Bulletins CONANT LABORATORIES RELIABILITY THROUGH QUALITY CONTROL 
Dept. 20 LINCOLN, NEBRASKA 


Wakefield, Mass., Tel. 245-4580 
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® Sanders Associates, Inc. 








square 


peg 


round 
hole 


You can’t sell transistors to a short-order cook... 
nor a carload of frozen strawberries to a jewelry 
jobber. 


And you don’t have to waste advertising dollars trying | 


to fit square pegs into round holes, either — not when 
the business publication you use is a member of the 
Audit Bureau of Circulations*. 


Our ABC report, for example, helps you aim your 
advertising message directly to the audience you seek 
to sell . . . not only the specialized markets we reach 
and how well we reach them . . . but also the voca- 
tional identity of each subscriber in these markets — 
who and how many. 


The phrase “Member of ABC” is significant to every 
advertiser who uses business publications. ABC re- 
ports provide him with a factual basis for reaching 
specialized markets . . . and the assurance that the 
people he wants to talk to will be there when the 
publication is delivered. 


We are proud to be an ABC member. 


electronics 


A McGraw-Hill Publication 
330 W. 42nd Street * New York 36, N.Y. 


* Through the reports issued by the Audit Bureau of Circula- 
tions, this publication, along with other publisher members of 
ABC, voluntarily and regularly give the buyers of advertising 
more verified factual information than is available for any 
other advertising media at any time. 





Literature of 


TAPE RECORDER Mnemotron 
Corp., 3 North Main St., Spring 
Valley, N. Y. Folder describes a 
two-channel analog data tape re- 
corder/reproducer system. 
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POWER SUPPLIES  Hewlett- 
Packard Co., 1501 Page Mill Rd., 
Palo Alto, Calif. The company 
Journal reports the development of 
two power supplies for high power 
semiconductor work which can 
limit their output currents to select- 
able values. 
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TRANSLATOR Adler Electron- 
ics, Inc., 1 LeFevre Lane, New Ro- 
chelle, N. Y. A vhf tv heterodyne 
translator, VST-1, is described in a 
single data sheet. 
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HYBRIDS Microwave Develop- 
ment Laboratories, Inc., 15 Strath- 
more Rd., Natick, Mass. Bulletin 
gives mechanical and_ electrical 
characteristics of sidewall short- 
slot hybrids. 

CIRCLE 351 ON READER SERVICE CARD 


INERTIA SWITCHES Inertia 
Switch Inc., 311 W. 43rd St., New 
York 36, N. Y. Data sheet describes 
typical inertia switches and lists 
applications. 
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THERMOCOUPLES _— Cryogenics, 
Inc., Stafford, Va., has issued a bul- 
letin which discusses gold-cebalt/ 
copper thermocouples. 
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METALS & JEWELS A. & M. 
Fell Limited, 1 Lambeth High St., 
London, S.E.1, England. “Transis- 
tor Engineering in Metal & Jewels” 
covers synthetic ruby for alloying 
molds, jig handling, and measur- 
ing equipment. 
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IN-CIRCUIT TESTING Molecu- 
lar Electronics, Inc., a subsidiary of 
Precision Circuits, Inc., 87 Wey- 
man Ave., New Rochelle, N. Y. 
A 12-page guide, written by the 
company president, discusses in- 


electronics 





the Week 


circuit testing with particular ap- 
plication to diodes, rectifiers and 
transistors. 
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TELEMETRY RECEIVER  Vi- 
tro Electronics, 919 Jesup-Blair 
Drive, Silver Spring, Md. Data 
sheet describes an f-m crystal con- 
trolled phase-lock telemetry re- 
ceiver for satellite tracking. 
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TRANSFORMERS _ Sola Electric 
Co., Elk Grove Village, Ill. Bulle- 
tin lists advantages of standard 
sinusoidal constant voltage trans- 
formers. 
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VOLTMETER Ballantine Labor- 
atories, Boonton, N. J., has pub- 
lished a brochure on voltmeter 317 
which measures 300 microvolts to 
300 volts at frequencies from 10 
cps to 11 Me. 
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PHASE ANGLE ANALYZER Ad- 
Yu Electronics Lab., 249 Terhune 
Ave., Passaic, N. J. Bulletin gives 
specifications and suggests applica- 
tions for Vectorlyzer, type 202. 
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CATHODE TUBES Raytheon 
Co., 55 Chapel St., Newton 58, Mass. 
A 12-page handbook for equipment 
design engineers charts specifica- 
tions for industrial and military 
cathode subminiature electron 
tubes. 
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CERAMICS CHART American 
Lava Corp., Manufacturers Rd., 
Chattanooga 5, Tenn. Chart No. 
611 provides engineers with me- 
chanical and electrical properties 
of AlSiMag ceramics. 
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LAMINATED PLASTICS  Con- 
tinental-Diamond Fibre Corp., 
Newark, Del. Twenty-page catalog 
covers grade selection, sizes, and 
property values of industrial lami- 
nated plastics in sheet, rod and tube 
form. Please write directly to the 
company for copies. 
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| D-C AMPLIFIER EVALUATION — number 3 ina series 


COMMON MODE REJECTION 


| Bee level d-c signals produced by 
strain gages or thermocouples 
are best amplified by differential 
input d-c amplifiers. A differential 
input d-c amplifier is one which 
measures the difference between two 
voltages regardless of the absolute 
value of the voltages. 

The schematic (Fig 1) shows a 


| differential input amplifier, the dif- 


ference or differential mode voltage 
(E,), and the total voltage com- 
mon to both input terminals (termed 
the common mode, E,) 


Si FIG.t 
, E, 





Differential 
Mode Ea 








Common @ E. 





‘*‘Common mode rejection’’ 
(C.M.R.) refers to a differential 
input amplifier’s ability to measure 
E, without errors due to E,. It is 
proportional to the ratio of common 


| mode voltage and the equivalent 


differential input voltage produced 


| by the common mode voltage or 


te 
~ Ky due to E, 
Rejection is generally given for 
a-c as well as d-c common modes. 


C.M.R x gain. 





Testing amplifiers 
for Common Mode Rejection 


To determine the C M.R. of a 
given differential input d-c ampli- 
fier, the input is shorted and con- 
nected to a source of common mode 
voltage as shown. Both d-c and a-c 
values should be applied and the 
amplifier output measured with de- 
vices of suitable sensitivity (Fig. 2). 
The C.M_.R. is calculated by divid- 
ing the product of amplifier gain 
g ~ t: FIG.2 
mT z 

awa 
“4 
and common mode voltage by the 
observed output voltage due to the 
common mode voltage. Since some 
amplifiers suffer a decrease in gain 
with a common mode voltage, am- 
plifier gain should be checked with 
common mode voltage applied 
When simulating a differential 
mode signal, care should be taken 
to provide an appropriate source of 
impedance oriented to ground in a 
manner similar to that of the actual 
transducer used. For information 

















| showing these procedures in detail 


write for Bulletin BE AN123. 


Less than 0.02% error 


Honeywell AccuData III Differ- 
ential Input D-C Amplifier is spec- 
ified to have common mode rejec- 
tion of 1,000,000 at d-c, 200,000 at 
60 cps, and 5,000 at 400 cps, with 
full scale differential input signal of 
10 mv. Maximum allowable com- 
mon mode voltages are 100 v d-c, 
15 v pk at 60 cps, and 3 v pk at 400 
cps. Adjustment of a C.M.R. bal- 
ance on the front panel compen- 
sates for up to 5 ohms unbalance in 
either input lead. Thus, either a 
1 v 60 cps or 5 v d-c common mode 
voltage applied to the AccuData III 
produces only 5 ,»v eq. in error 
signal, or less than 0.02% of the 
10mv full scale input signal. 





The AccuData III has single- 
ended as well as differential input 
ranges, input impedance of 2 meg- 
ohms differential (20 megohms 
single-ended), and power output 
sufficient to drive the highest fre- 
quency galvanometer oscillograph to 
its maximum deflection. In addition 
to excellent common mode rejec- 
tion, the unit offers exceptional zero 
stability and linearity, very low 
noise and frequency response to 20 
ke. For complete specifications on 
common mode rejection as well as 
on other characteristics of the Accu- 
Data III, write for Bulletin BS- 
DISA-3 to Minneapolis-Honeywell, 
Boston Division, Dept. 7, 40 Life 
Street, Boston 35, Mass. 


Honeywell 
oo 
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PEOPLE AND PLANIS 


Poncher: think and plan big 


ELECTRONIC parts distributors will 
have to think and plan big if they 
want to share and survive in the 
booming industrial electronic parts 
business, says the number one man 
behind the Parts Show week after 
next in Chicago’s Hilton Hotel. 

Since manufacturers are merg- 
ing all over the place, so should dis- 
tributors, says Sam Poncher, presi- 
dent of Electronic Industry Show 
Corporation. 

As president of Newark Elec- 
tronics Corp., one of the biggest 
U. S. distributors of industrial elec- 
tronic parts, Poncher has been in- 
volved in wrapping up details of a 
merger which promises to bring 
$43 million additional sales to his 
company (details were due to be 
announced Wednesday.) 

An early and leading advocate of 
exclusive franchises, Sam is also 
one of the leaders behind the trend 
toward winning distributors a big- 
ger share of the industrial elec- 
tronic parts market. 

“After hammering away for the 
past 15 years, we've finally con- 
vinced most manufacturers produc- 
ing industrial items that we can 
really do a better job of handling 
inventories and small orders than 
they can,” Poncher says. 

More than half of U. S. manufac- 
turers of industrial electronic parts 
will take part in this year’s new 
seventh floor industrial conference. 
“We expect this section to take a 
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whole floor by next year,” Sam 
adds. “No doubt it will become a 
permanent part of future shows.” 

Electronic parts business has 
grown even faster than anticipated 
because new industries in transis- 
tors and computers have added 
their business to replacement and 
repair volume in the non-industrial 
sector, reports Poncher. He _ be- 
lieves the industry can only con- 
tinue to grow and that parts distri- 
bution business can only do even 
better. 

Poncher got his start like most 
other distributors, traveling around 
to manufacturers, buying up their 
surplus and discontinued parts and 
worrying about the credit risks as- 
sociated with an exclusively dealer- 
service business. 

Shortly after buying his firm 
with his brother in 1934, Sam be- 
gan astonishing broadcast stations, 
airlines and other industrial users 
by personally soliciting their busi- 
ness. “We had this industrial mar- 
ket pretty much to ourselves until 
the time our catalogue went na- 
tional—about 1940,” he says. 

Year-to-year comparisons reflect- 
ing growth of Newark Electronics 
are hard to make because the com- 
pany switched last year from a cal- 
endar year to an August 31 fiscal 
year. Thus 1960 figures are for 
eight months, instead of 12. 

In the shortened period of 1960 
the company showed dollar earn- 


ings of $166,082, slightly better 
than $161,092 earned during the 
full 12 months of 1959. 

Sales for the first six months of 
the current fiscal year were $6,691,- 
521, an 18-percent rise over $5,- 
664,538 in first half of last year. 

Profits were $133,211, a 52-per- 
cent increase over $87,776 reported 
for the first half of 1960. 

Poncher expects to do even bet- 
ter in the second half, “especially 
if the economy turns up as ex- 
pected. We should hit at least $15 
million in sales for the year.” 

A network of 16 full time sales 
offices, recently opened from New 
York to California, supplies his 
firm with readings of the sales and 
profit potentials of a region, spots 
local companies which might be 
likely targets for the mergers 
Poncher preaches as a necessity for 
survival. Economic shakeout may 
leave as few as 200 efficiently oper- 
ated electronic parts distributors 
for the future, he believes. 

Following his own advice to think 
big, Sam has been sponsoring his 
own parts show for 14 years. Last 
year’s edition was attended by 68 
suppliers, cost him $25,000. 

Five-year target for Newark 
Electronics is to be five times as 
large as today. Although Sam says 
he won’t be happy until his com- 
pany is doing a minimum of $50 
million in annual sales, his real aim 
looks more like $100 million. 


Resdel Engineering 
Hires A. F. Boscia 


ARCHIE F. BOSCIA has been named 
chief engineer of Resdel Engineer- 
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MEET 

THE 

NB ke 
he 7 POTENTIOMETER 
FAMILY 


conductive 
plastic 


Linear motion 
conductive plostic 


10 turn 2" dia, 
wire wound 


Single turn '/2"" dia., \ 
wire wound 


1%,."" ganged 
conductive plastic 


Their reliability assures your products performance 
N.E.l. precision potentiometers, both Conductive Plastic and 
Wire Wound, embody every desirable design and engineering 
feature known to potentiometer manufacture. Because we manu- 
facture both types, our engineers can analyze your specific 
requirements from both sides and produce the proper solution. 
Remember, N.E.I. precision potentiometers are unsurpassed for 


reliability. 


Conductive Plastics 
® Infinite resolution 


Wire Wound 

* Meet performance 
specs of MIL5272A, 
NAS710 and applicable 





New 


Sonic Energy 
Cleaning Systems 


REDUCED INITIAL COST 


25% less cost 


LESS FLOOR SPACE 


up to 40% less 


MAXIMUM RELIABILITY 


proven design—field tested 


IMPROVED EFFICIENCY 


compact power generation 


LIFETIME WARRANTY 


on new Omnimite® transducer 


SYSTEM INTEGRATION 


improved filter, rinse & dryer 


RESTYLED CABINETS 


for maximum adaptability 


From Bendix .. . pioneer and largest 
producer of Sonic Energy Cleaning 
equipment 


¢ Unsurpassed reliability 


* Negligible noise level 


Standard resistance 
values IK, 2K, 5K, 10K, 
and 20K, 0.5 linearity. 


Specials from 500 ohms 


portions of JANR-|! 


Maintain excellent char- 
acteristics from 55 
to 150°C 


¢ Available from ‘2"* 


single and 10 turn 
types to 3" 


* Standard resistances 


Pioneer-Central Division 
The Bendix Corporation — 


Damp ve SONIC ENERGY =a! 








Please send complete information on your new Sonic Energy 


IK to 10 . 
from 1K to 100K, spe Cleaning line, including compact Uni-Son® models. 


cial designs from 25 
ohm to 250K 


to | megohm —0.1% E> 


linearity 
Send for complete catalog 


39 oo Street, Waltham, Massachusetts 
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ULTRA!g “oP lL, 


440 


Up to 56 Channels 


Direct 
Writing 


Light Beam 


A MAJOR ADVANCEMENT IN 
THE STATE-OF-THE-ART 
KK Ultra-fost dry developing pro- 


cess begins at the moment of 
record exposure. 


*& Uniform frequency 
from 0 to 8000 cps 


¥ Sensitivities from 5.1 pa/inch 


¥e Records trace 
50,000’’/second 


* Push button speed controls 
from 0.1 to 160”/second 


We Recording paper 12” x 400’ 


response 


velocities to 


* Interchangeable direct writing 
and wet-process record maga- 
zines 


¥K All indicators and controls lo- 
cated on front panel console 


PLUS MANY OTHER 
NEW FEATURES 


Request Bulletin CEI-321 


From The Home of Planned Pioneering 


century 


ELECTRONICS & INSTRUMENTS, INC. 
TWX-TU 1407 Phone LUther 4-711) 
P. ©. Box 6216, Pine Station, Tulsa 10, Oklohome 


Serviced by Systems Engineering Offices of 


Airsupply- Aero Engineering Company 
in U.S.A 
Vibro-Meter Corporation, Fribourg, Switzerland 
in Free Europe 
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ing Corp., Pasadena, Calif. 
pany specializes in R&D and the 
manufacture of vhf, uhf equipment 
with ultraphase stability. 

Boscia formerly 


was associate 


| director of R&D at Collins Radio 


Co., Burbank, Calif. 


GE’s Gifford Named 
JTAC Member 


| RICHARD P. GIFFORD, manager of en- | 
| gineering for the General Electric 
| Communication Products 
| ment, Lynchburg, Va., has been ap- 


Depart- 


pointed a member of the Joint Tech- 
nical Advisory Committee of the 
IRE and EIA. 

The committee evaluates techni- 
cal and engineering information re- 
lating to the radio art. It advises 
government bodies and industry 
and professional groups. 

Gifford previously had served on 


| a number of JTAC subcommittees 
| on communications, including the 


recent Ad Hoc Subcommittee on 
Space Communications. 


Astrosonics Forms 
Laboratory Division 


of Astrosonic Develop- 
ment Laboratories, a division of 
Astrosonics, Inc., has been an- 
nounced by John Perkins, president 
of the Syosset, L. I., developer and 
manufacturer of sonic products for 
industry and government. 

William K. Fortman has been 
named director of research for the 
new division. 


Gulton Industries 
Hires Group Manager 


MAX LOWY has been named manager 
of systems integration for Gulton 
Industries, Inc., Metuchen, N. J. 
He will be responsible for coordi- 
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FLEXLEAD 


SPECIAL 
CABLE 
CONSTRUCTIONS 


Solid or stranded copper conduct- 
ors; tinned—silver plated 


Teflon or silicone rubber insulation 


Twisted pairs; multiple conductors 


Jackets of Nylon, Teflon, fiberglass 
or silicone rubber 


@ Braided metal shielding 


These and many other special cable constructions are 
available to you from the Markel Line of Excellence. 
Phone, write or wire your specs for a Markel quotation. 


L.FRANK & SONS 


Bt Sburce for EXCELLENCE in 


Insulating Tubings, Sleevings, and Lead Wire 
NORRISTOWN, PENNSYLVANIA 


CIRCLE 222 ON READER SERVICE CARD 
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nating and integrating the work of 
Gulton’s eleven domestic divisions 
in the engineering of complete sys- 
tems for the corporation. 

Lowy has been associated with 
Data Control Systems in Danbury, 
Conn., Space Technology Labora- 
tories in Los Angeles, Calif., and 
the Jet Propulsion Laboratory at 
the California Institute of Tech- 
nology. 


FXR Elects Ebert 
To Board of Directors 


JOHN FE. EBERT, vice president, 
microwave division, of FXR, Inc., 
has been elected to the company’s 
board of directors. FXR, of Wood- 
side, N. Y., manufactures micro- 
wave test instruments and associ- 
ated equipment. 


Wickersham Joins 
DIT-MCO Staff 


PRICE D. WICKERSHAM has joined 
the staff of DIT-MCO, Inc., Kansas 
City, Mo., as manager of the newly 
formed systems engineering divi- 
sion, which will be responsible for 
the company’s research and devel- 
opment program. 

Formerly with Thompson-Ramo- 
Wooldridge, Inc., Wickersham has 
had over 18 years experience in the 
field of electronic research and de- 
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SORENSEN & COMPANY, ING., monanos avenue, sovm monwaix, connecricur ill 


YOUR COPY IS READY 


Send for it now if you use: 


@ Regulated d-c power supplies @ Line-voltage regulators @ Voitage- 
regulating transformers @ Frequency changers (variable-frequency 
power sources) @ High-voltage d-c supplies @ High-voltage a-c and 
d-c testers (to 300,000 volts) @ Miniature transistorized inverters, 
and converters. 

... Plus valuable technical information. Get your copy from your nearest 
Sorensen representative or write: Sorensen & Company, Richards Avenue, 
South Norwalk, Conn. 1.9 


CONTROLLED POWER PRODUCTS 


—_ The widest line—your wisest choice 
A SUBSIDIARY OF RAYTHEON COMPANY 
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eS 
any SIZeC panels velopment in the instrumentation 


and test equipment fields. 
engraved in your own plant 


Appoint Pritchard 
Chief Engineer 


° THE TECHNICAL MATERIEL CORP., 
Engrave l-inch nameplates or — = : Mamaroneck, N. Y., manufacturer 
6-foot panels by unskilled ' ee of communications equipment, an- 
labor. re Z we nounces the appointment of B. D. 
Spindle covers 18%" x 6" in > aa) Pritchard as chief engineer. He 
one set-up — more than any | ~~ >= Fo tad comes to TMC from Montana State 
other machine of its kind. <a ec LA College where he was senior re- 


| search engineer and also acted as 
Bench t model I-R— $685. i " j , ‘ 
ype moines a consulting engineer for TMC. 











mew hermes  encRAving MACHINE cor. 


154 WEST 14th STREET, NEW YORK 11,N.Y. IN CANADA: 359 St. James Street West, Montreal, P.Q Powertron Ultrasonics 


Forms New Division 





POWERTRON ULTRASONICS CORP., 


nounced formation of a_ wholly- 


high- recision / amc» Ve owned division, Powertron New 
p / \ Y, y England, in West Springfield, 
| Lif Mass. 
The new division is headed by 
Theodore M. Jordan, president. 


NEW moderately = by | Garden City, L. I, N. Y. has an- 





® Rated residual VSWR 
under 1.010; rated error in 
detected signal under 1.005. 


fi 








he AMCI Type 2181 Slotted Line 

with interchangeable precision 
tapered-reducers provides for 

accurate measurements in several 
transmission line sizes from Type BNC 

, to 1%” or larger. An untuned rf probe is 
Write for BSA / supplied as part of the slotted line. 
complete 9 Several tunable detector probes 
information , . J are available as optional accessories. 


on AMCI & “rei Pra Frequency range | Slotiength | _ ‘Price® 








REL Names Freseman 
Slotted a f/f 2181-2 i 300 to 4000 mc 20 inches $700 21941 
‘ 2181-3 00 to 4000 mc ee 30 inches $750 To Executive Post 

2181-4 30 to 4000 mc ~ 40 inches $800 — ” 

2181-6 | 100 to4000 mc ~—|_ 60 inches $925 APPOINTMENT of William L. Frese- 
*including an input adapter to Type N and an untuned rf probe but exciud- € € Ww s assis ( 
ing output tapered reducers and tunable probes. Prices ore F.O.B. Boston, man to ne ste post of assistant to 
Mass., and ore subject to change without notice. the president of Radio Engineering 
Laboratories, Inc., communications 
subsidiary of Dynamics Corp. of 


AV) ALFORD Tie tae America, is announced. 


Freseman previously was vice 


Lines. 
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president of International Stand- 
ard Engineering, Inc., a subsidiary 
of ITT Corp., and also manager of 
the ITT Projects Group. 


Burton Announces 
New Building 


CONSTRUCTION of a new headquar- 
ters building in Northridge, Calif., 
for the Burton Mfg. Co. of Santa 
Monica, is now under way, accord- 
ing to Burton president William J. 
Miller. 

Upon completion of the $250,000 
27,000-sq ft plant about July 1, it 
will be occupied by Burton’s Instru- 
ment Division and Trans Electron- 
ics, Inc., a wholly-owned subsidiary 
now situated in Canoga Park. 


PEOPLE IN BRIEF 


Martin J. Ruthford advances at 
Capehart Corp. to director of mili- 
tary marketing. Lawrence Nadel, 
formerly with Aerojet-General 
Corp., joins the Western Develop- 
ment Labs of Philco Corp. as di- 
rector of the system program office. 
Robert H. Sugarman transfers 
from the U.S. Army Signal Re- 
search and Development Labora- 
tory to AEL, Inc., as head of the 
signal environment section. Rob- 
ert R. Owen promoted to manager 
of technical liaison for Datalab, a 
division of Consolidated Electro- 
dynamics Corp. Richard E. Hill- 
ger advances to vice president for 
research at Air Technology Corp. 
Howard J. Rowland leaves D. S. 
Kennedy & Co. to join Antenna 
Systems, Inc., as director of re- 
search and development. James L. 
Winget, ex-Perkin-Elmer Corp., ap- 
pointed manager of the Inductosyn 
Dept. of Del Electronics Corp. 
Theodore W. Cooper, previously 
with Hughes Aircraft, chosen 
manager of operations division by 
Micro Systems, Inc. Warren A. 
Christopherson promoted to senior 
engineer at IBM’s San Jose, Calif., 
engineering center. George L. Cur- 
tis and Bogdan R. Stack promoted 
to associate laboratory directors at 
ITT’s Federal Labs. George Konkol 
of Sylvania Electric Products Inc. 
advances to general manager of 
microwave device operations. 
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.. find, 


identify, analyze 
noise . interference 


Ikc—25mc 


PANORAMIC’s 
=Yere) ale) aallerel 


SPA-3/25 


SPECTRUM 
ANALYZER 


Widely used for high-speed location, identi- 
fication and analysis of random and discrete 
signals, the SPA-3/25 automatically separates 
and measure the frequency and amplitude 
of signals in spectrum segments up to 3mc 
wide, selectable anywhere between 1 ke and 
25mc (usable down to 200 cps). Direct read- 
outs of frequency distributions and amplitudes 
of signals are provided respectively on cali- 
brated X and Y axes of a 5” long-persistence 
CRT. The SPA-3/25 samples the spectrum at 
a 1-60 cps rate. 


PANORAMIC presentation of the 
Model SPA-3/25 


1. permits quick location of signals, mini- 
mizes chances of missing weak signals or 
holes in the spectrum 


2. speeds up measurements by eliminating 
tedious point-by-point plots 


3. enables fast, reliable detection of com- 
paratively low level discrete signals pres- 
ent in random spectra through use of adjust- 
able narrow IF bandwidths and correlation 
techniques 


4. allows identification and subsequent an- 
alysis of dynamic characteristics of modulated 
signals and noise. 


Panoramic Electronics, Inc. 
— 
ey Ptccrmmees. 2 gh Sig 
CR ade Ee age 


Formerly Panoramic Radio Products, Inc. 





Noise spectrum analysis using internal video 
smoothing filter presents noise envelope aver- 
age versus frequency in readily appreciated 
form. Internal marker pips are 500kc apart. 


SPECIFICATIONS: 


Frequency Range: 1 kc—25mc in 2 bands 

Sweepwidth: Variable, calibrated from 0 to 3me 

Center frequency: Variable, calibrated from 0 to 
23.5mc 


Markers: crystal controlled, 500kc and harmon- 
ics to 25mc 

Resolution: Variable, 200 cps to 30 kc 

Sweep rate: Variable, 1 cps to 60 cps 

Amplitude Scales: 20 db linear, 40 db log, 10 
db square law (power) 

High sensitivity: 20 uv full scale deflection 

Attenuator: 100 db calibrated 

Response Flatness: + 10% or + 1 db 

Input Impedance: 72 ohms. High impedance 
probe-PRB-1—Optional 

The SPA-3/25’s great flexibility makes it a 

valuable tool in a wide range of applications. 

Write, wire or phone NOW for detailed speci- 

fications and NEW CATALOG DIGEST. 

Put your name on our mailing list for “THE 

PANORAMIC ANALYZER,” featuring applica- 

tion data. 


530 So. Fulton Avenue, Mount Vernon, N.Y. 
Phone: OWens 9-4600. TWX: MT-V-NY-5229 


Cables: Panoramic, Mount Vernon, N.Y. State 


Sec. 2900 
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OPPORTUNITIES 
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WEEKLY QUALIFICATION FORM 
FOR POSITIONS AVAILABLE 


ATTENTION: 
ENGINEERS, SCIENTISTS, PHYSICISTS 


This Qualification Form is designed to help you advance in the elec- 
tronics industry. It is unique and compact. Designed with the assistance 
of professional personnel 





9 nt, it isolates specific experience in 


electronics and deals only in essential background information. 


The advertisers listed here are seeking professional experience. Fill in 
the Qualification Form below. 





STRICTLY CONFIDENTIAL 


Your Qualification form will be handled as “Strictly Confidential” by 
ELECTRONICS. Our processing system is such that your form will be 
forwarded within 24 hours to the proper executives in the companies 
you select. You will be contacted at your home by the interested com- 
panies. 





WHAT TO DO 


. Review the positions in the advertisements. 

. Select those for which you qualify. 

. Notice the key numbers. 

. Circle the corresponding key number below the Qualification Form. 

. Fill out the form completely. Please print clearly. 

. Mail to: D. Hawksby, Classified Advertising Div., ELECTRONICS, 
Box 12, New York 36, N. Y. (No charge, of course). 


(cut here) 


COMPANY 


BENNETT ASSOCIATES 
Philadelphia, Pa. 


SEE PAGE 
140 


KEY # 


ERIE ELECTRONICS Div. 
Erie Resistor Corp. 
Erie, Pa. 


ESQUIRE PERSONNEL 
Chicago, IIlinois 


HORIZONS INC. 
Cleveland, Ohio 


HUGHES AEROSPACE ENGINEERING DIV. 
Hughes Aircraft Company 
Culver City, California 


JET PROPULSION LABORATORY 
Pasadena, California 


KOLLSMAN INSTRUMENT CORP. 
Elmhurst, New York 


LOCKHEED CALIFORNIA DIV. 
Burkbank, California 


LOCKHEED MISSILES & SPACE DIV. 
Sunnyvale, California 


McGRAW-HILL PUBLISHING CO., INC. 
New York, New York 


NATIONAL CASH REGISTER CO. 
Electronics Division 
Hawthorne, California 


PHILCO WESTERN DEVELOPMENT LABS. 
Palo Alto, California 
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Continued on page 140 
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Personal Background 


Education 
PROFESSIONAL DEGREE(S) 
MAJOR(S) 
UNIVERSITY 
DATE(S) 





C] Aerospace 

[_] Antennas 

[J asw 

(_] cireuits 

[_] communications 
[] Components 

[_] Computers 
[]ecm 

C] Electron Tubes 


a Engineering Writing 


FIELDS OF EXPERIENCE (Please Check) 
(] Fire contro! ) radar 

C Human Factors 

[_] infrared 

[] instrumentation 

[_] Medicine 

[_] Microwave 

["] Navigation 

[operations Research [_]| 


C] Optics 


CJ Packaging 


] radio—tv 
TC] Simulators 
[solid state 


C] Telemetry 
C] Transformers 


CATEGORY OF SPECIALIZATION 
Please indicate number of months 
experience on proper lines. 


Technical 
Experience 
(Months) 


Supervisory 
Experience 
(Months) 
RESEARCH (pure, 
fundamental, basic) 
RESEARCH 
(Applied) 
SYSTEMS 
(New Concepts) 
DEVELOPMENT 
(Model) 
DESIGN 
(Product) 
MANUFACTURING 
(Product) 
FIELD 
(Service) 





SALES 
(Proposals & Products) 
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TEGHNIGAL QUIZ ON LOGIC 
— GIRCUITS AND DIGITAL 
COMPUTERS now avaiable 


In May, 1960 General Electric’s Light Military 
Electronics Department announced a new concept 
in professional job selection ...in the form of a series 
of self-appraising technical tests covering the sub- 
jects of Radar, Microwaves, Electronic Packaging, 
Communications, and Administrative Engineering 
(a self-scoring psychological questionnaire). 


To date, more than 7,000 scientists and engineers 
have written forand received one ormore of these tests. 


Now, LMED is pleased to announce the comple- 
tion and immediate availability of a special new 
test devoted exclusively to the computer field. Devel- 
oped with the same care and pre-testing as Light 





Current Areas of Activity at The 
Light Military Electronics Department 


Space Communications and Telemetry + Missile and Satellite 
Computers * Space Vehicle Guidance * Undersea Warfare 
Systems « Thermoplastic Data Storage « Space Detection and 
Surveillance * Command Guidance and Instrumentation « 
infrared Missile Applications. 


LIGHT MILITARY ELECTRONICS DEPARTMENT 


GENERAL @@ ELECTRIC 


FRENCH ROAD, UTICA,NEW YORK 


All qualified applicants will receive 
consideration for employment without regard 
to race, creed, color or national origin. 


May 12, 1961 


Military’s other quizzes, the Computers test is also 
designed to be taken and scored for your self-ap- 
praisal only. The results need never be divulged to 
anyone — including LMED. 


So, whether you’re thinking about a change, or 
simply interested in finding out how you stack up 
against other engineers in your field, any of these 
tests should give you a sound, objective means for 
appraising your abilities—in about an hour, at home. 


Mail this coupon for your tests, 
answer sheets & evaluation guides 


aden 


Mr. R. Bach 69-WS 
| Light Military Electronics Department 
General Electric Company, French Road, Utica, New York 


: Please send me tests (limited to 2 subjects per individual) | 
answer and self-evaluation sheets covering the areas checked: 


C) RADAR O MICROWAVE 

(0 ELECTRONIC PACKAGING (ME) 

[] COMMUNICATIONS (0 ADMINISTRATIVE ENGINEERING 
OO “Have already received other LMED quizzes, but would like to 


0 LOGIC CIRCUITS & DIGITAL COMPUTERS | 


get the test(s) I have checked above.” 


i Home Address. { 
City. State 


j Home Phone 














Degree(s) Year(s) Receivet____ 





| ee 
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ENGINEERS AND PHYSICISTS 


Kollsman’s 
Expanding Leadership 
in Aerospace Systems 


Creates New Opportunities in 
Research, Development, Product Engineering 











Current programs in our expanding Research, Development and Engineering groups 
provide new and stimulating opportunities in the fields of flight control 
and space navigation instrimentation and systems. 


Opportunities are available now for graduate EE’s, ME’s and Physicists in: 


SOLID STATE PHYSICS ADVANCED OPTICAL SPECIAL PURPOSE 
LOGICAL DESIGN ELECTRONIC SYSTEMS DIGITAL SYSTEMS 
SYSTEMS ANALYSIS PULSE TECHNIQUE BIONICS & MEDICAL 
& SYNTHESIS ELECTRONIC DISPLAYS ELECTRONICS 
ADVANCED MECHANISMS ADVANCED CONTROL Systems SEMICONDUCTOR 


MATERIALS RESEARCH 
IATURIZATION 
a LIGHT GENERATION 
To arrange a confidential interview, MODULATION & DETECTION 


forward a brief resume to Mr. John Whitton. 

















Kollsman Instrument Corporation ERY 
A Subsidiary of Standard Kollsman Industries Inc. 80-08 45th Ave., ELMHURST 73, QUEENS, NEW YORK = Ssarus® 
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ME’s, CHEM E’s, EE’s plus CIVILS electronics | nme — 


systems, preferably in the area of digital data 
handling and display. Send resume in confidence. 


When you think of INTEREST || WEEKLY QUALIFICATIONS FORM || company oa 
think of your job FOR POSITIONS AVAILABLE 








202 So. State Sr. Chicago 4, Ilinois 
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When you think of GROWTH (Continued from page 138) SEARCHLIGHT Sara 
think of your job COMPANY SEE PAGE KEY # SECTION 


(Classified Advertising) 
| REPUBLIC AVIATION 122* 13 BUSINESS OPPORTUNITIES 


Whenyouthink of CHALLENGE || “*New'vor |___ EQUIPMENT — USED or RESALE 


. ; SANDERS ASSOCIATES, INC 
think of your job Nashua, New Hampshire 


sii ahi GET IT from GOODHEART! 


When you think of your job oe 0.1% SORENSEN Line Voltage Regulator 


Stratford, Connecticut pSooes. 


think of McGraw-Hill | P6542 2 6 SES Yes cy. 


for any power up to 5000 
Output adjustable 
| 110-120 V and holds to 
P : ° 
*These advertisements appeared in the 5/5/61 issue. pg So°2soe. if tine tre: 
quency drifts 5% Regu 
lates against line “changes 














If you like to write, and engi- ENGINEERS 
neering is your profession, con- INTERESTED IN | | time O.18 seconds. lapet 

| to th trol t can 
sult with us about a career in OPTIMUM UTILIZATION. be moved tothe” point 


where you will use the 


. power, thus compensating 
engineering-journalism. For ad- INTERESTED IN 


. in rack 

| h, 22” wd, 15” a Net wt 190 Ibs. 
litio | f - -M PROGRAMMING YOUR FUTURE. Shpg wt 285 Ibs FOB Utica, N. In original tastory 
tional information, write: Mr. Probably you’ve seen our Engineer's Menu or pack suitable for export, incl nA. 


™ ry ’ A % group. Sorensen catalog net price is $805. cy 
Jack Coyne, Room 506, McGraw- Engincer’s Program at some of the recent con less spares. Our price, WITH SPARES. $349. 50 





yh 22 LET US TELL YOU HOW WE CAN HELP YOU. | BRUSH BL-202 2-pen, ink, $295.00. BL-222, ink or 

Hill Put lishing ( Ompany, 5 30 Please submit your resume to R. E. Wallace, Jr., electric, w/pwr sply, $325.00 
, y , President, indicating salary, present and required 
> by, - > — a H ° 
West i2nd Street, New Y ork 40, area location. and any other special requirements. Write us, your specific needs in Line Volt- 
= a One of our qualified consultants will call you and age Regulators, ceivers, Signal Generators, Trans- 
New York. discuss your future. Of course, all fees are paid acre ire sne-Fork Frequency Standards, iGrapnic 
“9 a’ ow surplus rices, a ce od 
by client companies fied and guaranteed unconditionally. i ’ 


ae FLogR comnencne TRUST BUILDING R. GOODHEART co. 


. hila. 2, Pa LO 3-4830 | | P. 0. Box 1220-£ Beverly Hills, Calif. 
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epee SPECIAL PURPOSE TUBES 
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eee 4C35 15.00 249C.... 5.00 811 ? 5852.. 

called tor... "70 432 250R...... 811A "50 5854 
= ‘ 4€27 251A . ete... . 5879 

i : 4330-61. PUR 252A ’ 814 ¥ 5881 /6L6WGB. 
STEPPING : 4452. ; 254A Y B15... . 5886 


4PR6O0A. t 257A y I 816 , 5896 


a ‘1.50 4X150A. 00 FG-258A 00 828 ; 5902 
SWITCHES 00 4X250B "50 259A ‘50 829B..... ‘50 5915 
wees see. 1.85) SBPIA ‘50 2628 ’ 








832 . 5930 /2A3W. 2.00 
5C22 ; ‘ FP-265 \ 832A . 5932 /6L6WGA.. 2.00 
833A . 5933 807W 1.25 
836 B 5933WA 5.00 
837. d 5948 (1754 75.00 
838.... . 5949 1907 75.00 
842 . 5956 E36A 9.00 
. we : 5962 /BS101. 
850 . 5963 
866A 5964 
8698 5965 
872A ’ 5977 
684.... ’ 5979 
885... ‘ 5980 
4 , 5987 
918 
920 
927 
931A 
959 
1000T 
CK-1006 
1237 
1500T. 
1614 
1616. 
1619 , 
1620 , 6073 
1624 : 6074 
1625 ‘ 6080 
1846 \ 6080WA. 
2050 : 6080WB 
2050W . 6082 
5 45 , 6087 SY3IWGTB 
6098 
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“| needed fifty (50) stepping switches in a 
hurry. 1! called UNIVERSAL RELAY CORP 
and | got action. The order was processed 
and shipped in four days. Performance like 
this, to my knowledge, is a regular practice 
at UNIVERSAL RELAY. 

JULIUS KNAPP, Purchasing, Schering, Inc. 

—— 
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3508 

352A 

354A 

355A 

393A 

394A 
395A 
6L6GAY. 396A /2C51 
6L6WGA 398A (5603 
6LOWGB... ; 401A /5590 
6Q5G . 403A 6AK5. 
6SC7GTY.. ¥ 403B 5591. 
6SJ7WGT... ‘ 404A /5847 
6SL7WGT... ° 407A 
6SN7W.... . 408A /6028 
6SN7 WGT ‘ 409A 6AS6 
6SN7WGTA , 416B 6280 .. 
6V6GTY ‘ 417A (5842 
418A 
420A /5755 
421A /5998 
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5550 
5586 . 6099 
5641... i 6100 /6C4WA. 
5642 : 6101 /6J6WA. 
5643... Y 6108 /BS213. 
5644 6109 'BS404. 
5647 ’ 61NTA. 
5651 6112. 
5654 /6AKSW 6115 QK-351..4 
5654 6AK5W 6130 /3C45 
6136 /6AU6WA 
6137 /6SK7WA 
6146 
j t 6147 
5675 ‘ 6161 
5678 : 6186 /6AGSWA 
5686 . 6189 /12AU7WA 1. 
5687... 6197 1 
5691 6198 85 
5692 ‘ 6201 /12AT7WA 1. 
5693 6202 /6X4WA.. 1. 
5696 f 6211 
5702 : 6216. 
5703 ; 6236 
5718 ; 6252 
5719 ; 6263 
5721 . 6264 
5725 /6AS6W. y 6265 
5726 /6AL5W. ; 6282 
5727 /2D21W. 6293 
5749 /6BA6W. : 6299 
5750 /6BE6W 6322 
5751 12AX7W 6336 
5751WA.. F 6345 
5763 6350... 
5768 ; 6352.. 
5777 i 6364 
5778 ’ 6390 
5783 ! 6438. 
5787 . 6463 
5796 g 6485 1.95 
5799 /VX-21 } 6517 /QK358.. 250.00 
5800 /VX-41. ; 6533 5.00 
5801 /VX-33A.. 2. 6550 3.85 
5802/VX-32B.. 2. 6807 15.00 
5803 /VX-55 x 6897 20.00 
5814A . 6907... 15.00 
5822A ’ 8005 5.00 
5828... ; 8013A 3.00 
5829.... i 8014A 25.00 
PIV/RMS PIV/RMS PIV/RMS PIV/RM 5836.... . 8020... 1.50 
50/35 100/70 200/140 300/210" 5837... ’ 8025A 6.00 
PIV. RMS PiV/AMS Piv/AMS PiV/RMS : 807W. F os": ‘ — “an 
400/260 nee Tp. wtp Becks . ds. ’ 5840.... : 9005.. ee 


-50 ea. .55 ea. -75 ea. -90 ea. 
PIV RMS PIV une PIV : 
800/360" "s09/63 ALA AVA ALL TUBES ARE NEW, INDIVIDUALLY CARTONED, FULLY GUARANTEED 


95 ea. 1. ts '. _“ xa \. ~y ea. 
Designed for Brid BS or 


ae 750 ma D.C. 
SPECIAL! ! ALL bein yA RECTIFIER. 400 piv o Orders for leas than 
Prices are FOB 
$.30 OS ,* $7.00 $10 cannot be 


DISTRIBUTORS—OEM—EXPORTERS shipping point processed 
Write QTY Prices 


All Mw 1G teed. i d 

F.0. oe Gas a oe eee ee ELK GROVE, CALIFORNIA 
wee ee ae a SUPPLIERS OF ELECTRON TUBES SINCE 1932 
NYC 7, NY 87-89 Chambers St. WO 2.5727 
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niversal reLay corp. 
2A White St., N.Y. 13, N.Y. WaAlker 5-9257 
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750 MA Silicon Rectifiers 
FROM 250 MA TO 6-12-18 & 35 AMP 
FACTORY DIRECT.  Exciusive Distributors for 
Name Brand. immediate Delivery a Types 

750 MA RECTIFIERS GUA 
input Working Range RMS/ACV/ = or Cap 
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Po oe a en ee ee 


RADAR and MICROWAVE 
TEST EQUIPMENT 
NEW and AS 


Checked Out TEST EQUIPMENT 


for your Laboratory and Radar needs 


Me 
et ld 7519€ Distortion & Noise Pasteser 
11, 11A 


Tektronix Beatonbaie Model 511A 
Measurement signal generator Model 80 


General Radio [ane Generator 605A 
Power Supplie 
Radar Pulsers te test Magnetrons 


T 
T 
tT 
tT 
T 
T 
T 
T 
6 
T 
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tT 
Ts 
T 
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Serensen Power Supplies 
Furst ahaa Supplies 
invert 

Thorsnteters 167332 


impedance Bridge, Cless 
Labs 0. 
ard Signal Generator 5. 
ard vie Generator 


Ld ET teletet t 


Standing - aa Amplifier 
Gauss - pg 


va or 
chroscope 
X Band Frequency Meter 


tm 
Meter Voltase Dree 
Soetovcone 





Band Frequency M Meter 





c 8 nat Generator 
“ Sone X-Band Signal Gener- 


wide "Band X-Band Signal Gener- 
ator 

wise Band X-Band Signal Gener- . 

zs ‘Sand Spectrum Anstyser 1 


enal Genera 
Sisnet Gonerater 


NNNEHO 


er 
Power Meter 








Ny SON ee 


8 
Telephone Test Set 
Calibrate 
weimey 





666 or 

UuTSssa instruments Frequency 
“ 

26. 43 

Radar ‘Test Set 


30, 33, 422 URM 12, 23, 25, 


Prices on Request 
450.00 


Model 84 


eed 


KLYSTRONS 


250 
254 
2K55 


2K 56 
01788461 


v270 
$721 


and others 
MAGNETRONS 


Selenium Rectifiers 
Various Semiconductors, 
Transistors, 
Diodes X i Wave 
Guides, Mis 
Microwave Plumbing etc. 
23564 
2561-62 
2361A-62A 
321 


is “om 
eo 
3 3 3 
OO SOOOCOOOL OOOPOQLOS 


and others 
STANDARD LABORATORY mer 


aPpRre $195.00 
APR (w/S tunine 
8 


apTs 

APSs4é 

apsioc 

APS23 (trans) 

APS32 K band 
radar 875.00 

APS31 PARTS £7 


% 


$180.00 
228.00 
695.00 
195.00 
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Phone WAlker seme 


» inc, 


582 BROADWAY, 
NEW YORK 12, N. Y. 
Cables: TELSERSUP 


ADER SI are 
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MIT MODEL 9 PULSER 
1 MEGAWATT-HARD TUBE 


Output pulse power 25KV at 40 amp. Max duty 


ratio: .002. U 
25 to 2 microsec. 
includes power 
driver. 


Input 115 volts 60 c 
supply in separate cab 
Fully guaranteed as new condition. 


ses 6C2! pulse tube. Pulse duration 
le AC. 
net and 
Full 


Desc. MIT. Rad. Lab. series ‘“‘Pulse Generators.’’ 


Vol. 5 pg. 152. 
MIT MODEL 3 PULSER 


Output: 144kw (i2kv at 12 amp). 
max. Pulse duration: 
115v 400 to 2000 cps and 24vdc. $325 ea. 
Vol. 5 MIT Rad. Lab. series pg. 140. 


Duty ratio: .001 
-5, | and 2 micro sec. Input: 
Full desc. 





infrared Detection System, 


AN/AAS-6 complete. New $5500. 





AN/TPS-1D RADAR 
500 Kw. 
range P.P.1. and 
5326 Magnetron. 
Spare parts and gas generator fleld supply. 


1220-1350 MCS. 160 nautical mile search 
A Scopes. MTI. Thyratron Mod. 
Like new. Complete system incl. 





550 


SUV T Us) SoU LHe FIFTH AVE. 


NEW YORK 


INSTRUMENT CO. 


JUDSON 
6-4691 





AN/TPS-10D RADAR 


3 em Heightsfinder Radar Mfg. by R.C.A. $6,500. 





CARCINOTRON 


Type CM 706A Freq. 3000 to 4000 mes. 
CW output 200 watts mim. Factory New. 











azimuth. 210 


grt eee: AIRBORNE RADAR 


bh a res ee agua DELIVERY 
EQUIPMENT VANS: 20 ft. long 8 ft. wide, in- 
= wired outlets, antenna elevator. $1,500 
each. 


AUTOMATIC TRACKING RADAR 
SCR 584 is in like new condition, ready to go, and 
in stock for immediate delivery. Fully Desc. py IT 
Rad. Lab. Series. Vol. 1, pp. 207-210, 238, 284 


ANTENNA PEDESTAL 
SCR 584—MP 61B 


Full azimuth and elevation sweeps. 360 degrees in 
degrees in elevation. Accurate to | 
mil. or better over system. Complete for full track- 
ing response. Angle acceleration rate: 9 de- 
grees per second squared EL.4 degrees per second 
squared. Angle slewing rate: AZ 20 degrees per 
sec. EL. 10 degrees per sec. Angle tracking rate: 
10 degrees per seo. Quantity in stock for immediate 
shipment. 

Complete description in McGraw-Hill Radiation 
Laboratory Series, Volume |, page 284 and page 
209, and Volume 26, page 233. 
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WHOLESALE 


TALLEN “"sxty 


CRT-3 Victory Girl 2 channel SOS 

Transmitter Complete with Bal- 

loons, Generator, Kites, Para- 

chute ..-$100.00 
BC 778 Gibson Girl xmtr....... 35.00 
ARC-1 Receiver Transmitters... 40.00 
ARC-3 Receiver Transmitters... 40.00 
ART-13 Transmitter 40.00 
ARN- Receiver 50.00 
J 68/ARC-3 w/2 motors. 25.00 
C 118/ARC-3 control box.. ae 5.00 
BC 788 Trans-Receivers 25.00 
1-152 V. 25.00 
AN 130 Antenna -25 
JB 70 Juncition Box for SCR 399. 20.00 
SCR 625 Mine Detector 
EE-8 Field Phones 


Test Sets — All Types 
1E-35 Test Set 


Magnesyn Material 
Plugs 
Cords 
Connectors 


HS-33 headset 


w/eu 





hions, new. .4.50 
Manuals 


We have electronic material which we 
cannot sell—5000 Ibs. lots for $250.00 


Included are: 
Receivers, transmitters, tubes, relays, 
control boxes, generators, connec- 
tors, telephone material, etc., etc. 


1000# lots at .05¢ per Ib. 


TALLEN CO., INC. 


159 Cariton Avenue Brooklyn 5, New York 
TR 5-8241 


i w~ — i i i 
GOGO GOGO QGP PDP OOO eee i i i ae i i 
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lab grade TEST EQUIPMENT for sale 


standard brands—military surplus 
(new or professionally reconditioned) 
experienced problem solvers and budget- 
cutters 


ENGINEERING ae 
434 Patterson Road Dayton 19, Ohio 
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, be i pp ied 


Wilgreen 


can deliver Amphenol 


‘ Bendix 

ey Cannon 
CONNECTORS 

FITTINGS & CLAMPS 


than 5,000,000 MS/AN 

of variations! 
- we sell @ 
offer « 


CrCrr? 


stock more 
CONNECTORS .. 
In PRODUCTION QUANTITIES Rae. 
BELOW “O.E.M."  PRIC and 
IMMEDIATE OFF-THE-SHELF” " DELIVERY! 


FREE Send for latest brochure 


« « « and list price chart 
WILGREEN INDUSTRIES, Inc. 
100 Warren Street, New York 7, N. Y. 

WOrth 4-2490-1-2 
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purchase 
TUBES & 
SPECIALIZED 

aff ELECTRONIC 

qe COMPONENTS ... 


- . . THE NEW 1961 BARRY 
* GREENSHEET {S$ A MUST! 
Circle Reader Service Card No. 468 for your copy. 
* A Complete 48 Pave Electronics Buyers’ Guide 
BARRY as CORP. 


S12 Broadway e New York 12, N. Y. Myo o _—e . 
4 ble: ee 3 oe > oosee é 3e ee: 


SOCSSPOSSHOOS EOE TO 





*eincie “168 “ON” READER. SERvict * Can 











RW “SPECIAL OF THE MONTH” 
SUMMATION BRIDGE AN/URM-20 


1000-4000Mc. RF power measuring ones 
Wheatstone bridge wattmeter. c/o TS-731/URM 
Wattmeter & MX-1806/URM-20 Wave Guide Kit. 

- $95.00 











STANDARD LAB RECEIVER APR-4 


w/4 tuning units, 38-2200Mc checked out sree.28 
w/S tuning units, 38-1000Me at 9. 
TS-226A/AP Power meter for | - ‘“ 
xmtr of AN/APG-11. Measures 0-1, 000 watts to 
Built-'n calibration. 115v, 50-2400 cy. 
. $19.95 


Write for Bulletin 32—Loods of Bergeins 


R. W. Electronics 


2430 S. Michigan Ave Chicago 16, 11. 
CAlumet 5-1281 
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SEARCHLIGHT 
SECTION 


(Classified Advertising) 
BUSINESS OPPORTUNITIES 
EQUIPMENT - USED or RESALE 


(Continued from opposite page) 








SPECIAL OFFERING 
OF RELAYS 


A targe quantity and assortment of 
SWITCH AND SIGNAL CO. 
Relays at substantial savings. These Relays <re 
made to latest military specs. Coil voltages from 
6 volts D.C. to 120 D.C. and 115V. AC. Con- 
tacts in either 4.P.D.T. or 6.P.D.T. rated at 5 
amps. to 25,000 operations or 2 amps. To 100,000 
operations. Balanced rotary type armature design. 
Hermetically sealed and filled with dry nitrogen 
at 5 Ibs. above atmospheric pressuve. Shock re- 
sistance to 50 G. Temperature ratings minus 55°C 
to plus 85°C and minus 65°C to plus 125°C. 


UNION 
miniature sealed 


Designed for applications in data display sys- 
tems, airborne computers, complex traffic control 
systems, remote control guided missiles systems, 
dry circuitry and many other electronic systems 
that require reliable efficient. long life relays 
Available with plug-in or hook terminal bases, 
and a variety of mounting flanaes. Write for 
complete fisting (over 25.000) of these relays. 
Prices quoted on quantity and type. Guaranteed 
rane. subject to your inspection. 


CAPITOL COMMODITIES CO., INC. 


4757 N. Ravenswood Ave., 
Chicago 40, Illinois 
Phone: LO. 1-3355 
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BRAND NEW 6106 (S5Y3WGT) TUBES 


Bendix in orig. cartons Excel. Cond. 
Made to U.S.A.F. specs. Large quantity available 
at fraction of original cost. Write or phone for 
prices 

ELECTRO SALES CO. 


1608 Milwaukee Ave, Chvo. til BR 8-8080 





CIRCLE 471 ON READER SERVICE CARD 








PROFESSIONAL 
SERVICES 








OFFICE OF JOSEPH R. PERNICE 
ELECTRONIC and INDUSTRIAL CONSULTANTS 


Specializing in electronics, missiles and aviation 
industries in Europe and United Kingdom; Con- 
sultations on military, professional and commer- 
cial préducts: Representation of U. S. companies 
on technical, industrial and sales matters and on 
contract negotiations; investigations and recom- 
mendations on manufacturing possibilities, licens- 
ing, patents, acquisition of plants and financial 
industrial interests; Exploration of research & 
development possibilities; Recommendations on 
maintenance and repair of equipment and field 
engineering projects; Organizing and implementing 
ales promotion programs, market surveys, demon- 
stration and symposiums; Setting up of dealers 
and sales representatives in Europe. 


15 rue de la Faisanderie Paris (16) France 
Phone: POIncare 3274 











MANUFACTURERS’ 
REPRESENTATIVES 


IN THE ELECTRONIC INDUSTRY 








SAMUEL K. MACDONALD, INC. 


monufacturers representatives over 25 vea 


1531 SPRUCE STREET, PHILA. 2, PA. 


Territory (oll imeliila ty) 
Pennsylvania e New Jersey Pittsburgh 
Delaware @ Maryland Baltimore 
Virginia e West Virginia Washington, D.C 
District of Columbia 
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Audited Paid Circulation 


Aerospace Corporation 
Airborne Instruments Laboratory 
Air-Marine Motors Inc.. 
Airpax Electronics, Inc....... 
Alden Products Co. ...........60, 
Alford Mfg. Co., Inc. 
American Boesch aves Oospetetinn 
Tele-Dynamics Division 
Amphenol-Borg Electronics Corp. 
Amphenol Connector Division. 62, 
Avco Corp. 
Electronics and Ordnance Division 
Avnet Corporation 


Babcock Relays, Inc. 
Beattie-Coleman Inc. 
Beaver Gear Works, Inc... 


Beckman Instruments, 
Berkley Division 


Bendix Corporation 
Bendix Pacific Division 


Pioneer-Central Division 
*Bomac Laboratories, 
Breeze Corporation, 
Bristol Company, The. 
Bruno-New York Industries Conn. 
*Bussmann Mfg. Co. 


Century Electronics & Instruments, 
Inc. 


Cetron Electronic Corp. 
Chart-Pak, Inc. ......;. 
Cinch Mfg. Corp. Div. of 
United Carr Fastener Corporation 
Clare & Co. C. P.. baste : .20, 
Cleco, A Division of Reed Roller Bit 
Company 
Collins Radio Co. P 
Columbus Process Comsene, 
Conant Laboratories 


Consolidated Electrodynamics 
Corp. 


Controls Company ‘of America. . 
*Cornell-Dublier Electric Corp. 
Coto-Coil Co., Inc. ‘ 
Crosby-Teletronics Corporation 
Curtiss-Wright Corp. 


Data-Controls Systems, 
*Daystrom Incorporated 
Delco Radio 

Di-Arco Corporation 


Edo Corporation 

Elcor Incorporated, Subsidiary of 
Welex Electronics Corp. 

*Electrical Industries, Inc. 


Electronic Instrument Co., 
(EICO) 


Epsco Inc. 
Eyelet Tool Co. 


*G-M Laboratories, Inc. 


Garrett Copel, 
Airesearch Mfg. Div 


*General Ceramics Division of Indiana 
General Corp. , As 


*General Instrument Corp. 
Semiconductor Div. .... 38, 39, 


Genistron, A Subsidiary of Genisco 
Inc. 


Geotechnical Garperniion. The 
Giannini Controls Corporation Inc... 


LS 
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11 


31 


17 
33 
jer 
51 
26 
00 
56 
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Gremar Mfg. Co. she eens 


Gries Reproducer Corp. 
Gudebrod Bros. Silk Co., 


Handy & Harman 
Hanibal Glass Incorporated 


Hathaway Instrument Inc. 
Hathaway Denver 


Haydon Co. A. W 
Heinemann Electric Co. 
Hewlett-Packard Company 
Hexicon Electric Co. 

Hill Electronics 


‘Illinois Condenser Co. 
Ingersoll Products Division of 
Borg-Warner Corporation 


‘International Telephone and 
graph Corp., 


Tele- 
Components Division 


Jet Propulsion Laboratory 


Jones, Howard B. Division of Cinch 
Mfg. Co. 


Jones & Lamson Machies Co 


*Kearfott Div. General Precision 
ne. 


Keithley Instruments, 


Lambda Electronics Corp. 


Lockheed Electronics Co. 
California Division 


Magnetic Controls Co. 

Mallory and Co., Inc. P. 

*Markel & Sons, L. Frank... . 
Markem Machine Co. 

Melabs 

Mico Instrument Co. 

Millen Mfg. Co., Inc., James. 
ee | Boston Divi- 


Motorola, Inc. 
Semiconductor Products 


NRC Equipment Corporation .. 11, 
New England Instrument Company 


"New Hermes veniettaes Machine 
Corp. 4 


Nippon Electric Co., Ltd. ‘ 
North Atlantic Industries, Inc.. 
Northeastern Engineering, Inc. 


Oak Mfg. Co. 
Ohmite Mfg. Co. 
Owen Laboratories, 


Panoramic Electronics, Inc.. . 
Phileo Corporation 

Lansdale Division 
Powertron Ultrasonics Corp. 
Precision Instrument Co. 


* See Advertisement in the July 20, 1960 issue 
of Electronics Buyers’ Guide for complete line of 
products or services. 
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quality... 
selection 


Standard Model G-M Servos 
immediately available 





The broad selection of G-M Servo 
Motors and Generators assures quick 
and complete adaptation to your servo 
development and production programs. 
Sizes range from 5 to 18. More im- 
portantly, every G-M Servo is built 
with a full margin of reliability. G-M’s 
extra design experience is proven in 
production by test, after test, after 
qualification test. 


Qualify G-M Servos for all of your proj: 
ectsnow, in advance of actual need. Send 
procurement specs and prints today. 


Phone: PEnsacola 6-1800 (TWX CG-3266) 


(-1I Servo Motors 


G-M LABORATORIES INC 
4336 N. Knox Avenue ¢ Chicago 41 


Other offices in principal cities 
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Rudio Corporation or America. . 4th Cover 
RCA Service Co. 6 
*Raytheon Company ..2nd Cover, 44, 45 
*Rohn Mfg. Co. 


Royal Electric Corp. 


Sarkes Tarzian Inc. 
*Secon Metals Corp. 
*Sorensen & Co. 
Sprague Electric Co. 
Stackpole Carbon Co. 
*Stevens-Arnold, Inc. 
Struthers Dunn 


TWA Ajir Freight - ; 
*Technology Instrument Corp. of Acton 
*Technology Instrument Corporation. 


Virginia Electric & Power Co 


Weinschel Engineering 
*Westinghouse Electric Corp.... 


*See Advertisement in the July 20, 1960 issue 
of Electronics Buyers’ Guide for complete line of 
products or services. 


Manufacturers’ Representatives 
MacDonald Inc., Samuel K 


Professional Services 


CLASSIFIED ADVERTISING 
F. J. Eberle, Business Mgr. 


EMPLOYMENT OPPORTUNITIES.139, 140 


EQUIPMENT 


Nags oe Surplus New) 


For Sale 140-143 


ADVERTISERS INDEX 


Barry Electronics Corp.. 

Bennett Associates 

Capitol Commodities Co., Inc 

Electro Sales Co 

Engineering Associates 

Esquire Personnel 

General Electric Co.... 

Goodheart Co., R. E.. 

Kolisman Instrument Corp 

Liberty Electronics Inc.. 
McGraw-Hill Publishing Co............ 
Radio Research Instrument Co.......... 
R W Electronics 

Tallen Co., Inc.. 

Universal Relay Corp 

Warren Dist. Co...... 

Western Engineers 

Wilgreen Industries Inc 





This index and our Reader Service Numbers are pub- 
lished as a service. Every precaution is taken to make 
them accurate, but ELECTRONICS assumes no re- 
sponsibilities for errors or omissions. 
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Audit Bureau 
of Circulations 


@ 


Associated Business 


Publications 


Audited Paid Circulation 


BRUCE A. WINNER 
Advertising Sales Monager 


R. S. QUINT, Assistant Publisher Buyers’ Guide 
and Business Manager; FRED STEWART, Pro- 
motion Manager; B. ANELLO, Marketing 
Service Manager; RICHARD J. TOMLINSON, 
Production Manager; GEORGE E. POMEROY, 
Classified Manager; HUGH J. QUINN, Circu- 
lation Manager. 


ADVERTISING REPRESENTATIVES: NEW YORK 
Donald H. Miller, Henry M. Shaw, George F. 
Werner; BOSTON William S. Hodgkinson, 
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Designers of radar equipment 
will find Bomac Laboratories’ 
new BLM-071 Ky-band pulse 
magnetron meets exacting 
requirements for airborne 
systems: lightweight, rugged, 
powerful. This newest 
contribution from Bomac is 

a fixed-frequency tube 
(15.9-16.1 kMc) rated at 100 kW 
peak, at 0.001 duty cycle. 


Cathode structure is greatly 
improved over similar 
magnetrons. Operable at high 
ambient temperatures, with 
input/output terminals 
permitting pressurization to 
30 psia. Special construction 


tie FEATURES: Frequency 15.9-16.1 kMc. 
minimizes leakage current. 


Peak Power 100 kW. 
High power output and low Normal efficiency 30%. 


Duty cycle 0.001 Max. 
operating voltage are Pulse width 0.06 to 1.2 usec. 
combined in a compact, 
ruggedized unit. Long life. 

Weight: less than 81 Ibs. 


The many advantages 
to Bomac’s BLM-071 
magnetron make it readily BOMAC iaboratories, inc. 


adaptable to navigation, BEVERLY 1, MASSACHUSETTS 
. . ; A Varian Subsidiary 
high-altitude mapping, 





: : Other Subsidiaries of Varian Associates: 
airport surveillance, and S-F-D LABORATORIES, INC. 


ha: “ape VARIAN ASSOCIATES OF CANADA, LTD. 
similar applications. Write SEMICON ASSOCIATES, INC. 


; ; SEMICON OF CALIFORNIA, INC. 
for full technical detai/s. VARIAN A.G. (SWITZERLAND) 





TOP LEVEL 


in TV horizontal and vertical oscillators 


with RCA-6FQ7 and RCA-8FQ7 
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Chicago 54, Illinois 
WHitehall 4-2900 

6801 E. Washington Blvd 
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New RCA-6FQ7 and 8FQ7 medium-mu twin triodes are especially 
designed for use as vertical- and horizontal-deflection oscillators in 
TV receivers. 


Use them in these circuit applications and you'll keep the top-level 
performance of your present equipment but you'll spend less to 
achieve it! 


Both new tube types employ heaters with controlled warm-up time 
to insure dependable performance in TV receivers using series- 
connected heater strings. Mount structures of these tubes permit 
cool grid operation, thus help assure negligible grid emission. 


But most important is the fact that these are among the first com- 
mercially available tubes to use the revolutionary new RCA “DARK 
HEATER”! The “DARK HEATER”, by providing better heat 
transfer to the cathode, produces required cathode operating tem- 
peratures at heater temperatures about 350°K lower than conven- 
tional white heaters. Advantages of the ‘DARK HEATER?” include: 


Many times longer heater life * Increased heater-current stability 
on life * Reduced heater-cathode leakage and hum * Reduced heater 
growth on life * Reduced surge currents on cold starts, especially 
important for series-string applications. The new RCA-6FQ7 and 
8FQ7 can cut the cost of TV set production with no sacrifice in 
quality. Get full details from your RCA Field Representative, or 
write Commercial Engineering, SectionE-19-DE-2.RCA Electron 
Tube Division, Harrison, N. J. 


RCA ELECTRON TUBE DIVISION, HARRISON, N. J. 


The Most Trusted Name in Electronics 
RADIO CORPORATION OF AMERICA 
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